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The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or
approval associated with a Land Disturbance Activity must be accompanied by a Storm Water
Management Plan (SWMP) (section 67.804.1). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
meet the criteria for a priority project are required to prepare a Major SWMP.

Since the SWMP is a living document, revisions may be necessary during various stages of
approval by the County. Please provide the approval information requested below.

Does the SWMP | 1y pg provide

Project Review Stage need revisions? S
YES NO Revision Date

X

First stage




PROJECT DESCRIPTION

The project site consist of 0.54 acres
of Jamacha Blvd in the County of San Diego (see attachment A). The project is
approximately 0.6 mile of the Sweetwater Reservoir. The project area is

characterized by moderately sloping land. The proposed de

velopment consist of one

(previously mass garded) and is located north

food center building, retail fuel pumps, parking spaces, lanscaping and irrigation.

PRIORITY PROJECT DETERMINATION

Please check the box that best describes the project. Does the project meet one of the following

criteria?

PRIORITY PROJECT YES

NO

Redevelopment within the County Urban Area that creates or adds at least 5,000 X
net square feet of additional impervious surface area

Residential development of more than 10 units

Commercial developments with a land area for development of greater than
100,000 square feet

Automotive repair shops

Restaurants, where the land area for development is greater than 5.000 square
feet

(o T I E] B fe

Hillside development, in an area with known erosive soil conditions, where there
will be grading on any natural slope that is twenty-five percent or greater, if the
development creates 5,000 square feet or more of impervious surface

Environmentally Sensitive Areas: All development and redevelopment located
within or directly adjacent to or discharging directly to an environmentally
sensitive area (where discharges from the development or redevelopment will
enter receiving waters within the environmentally sensitive area), which either
creates 2,500 square feet of impervious surface on a proposed project site or
increases the area of imperviousness of a proposed project site to 10% or more of
its naturally occurring condition.

Parking Lots 5,000 square feet or more or with 15 parking spaces or more and
potentially exposed to urban runoff

Streets, roads, highways, and freeways which would create a new paved surface
that is 5,000 square feet or greater

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not
considered priority projects. Parking lots, buildings and other structures associated with utility

projects are subject to SUSMP requirements if one or more of the criteria above are met.

If you answered NO to all the questions, then STOP. Please complete a Minor SWMP for your

project.




If you answered YES to any of the questions, please continue.

The following questions provide a guide to collecting information relevant to project stormwater

quality issues. Please provide a description of the findings in text box below.

QUESTIONS COMPLETED | NA
1. | Describe the topography of the project area. Flat/w 4'Slope
5 [ Describe the local land use within the project area and adjacent ,
Commercial
areas.
3. | Evaluate the presence of dry weather flow. X
4. | Determine the receiving waters that may be affected by the project |Sweetwater
throughout the project life cycle (i.e., construction, maintenance Reservolx
and operation).
5. | For the project limits, list the 303(d) impaired receiving water Colifor, Trace
bodies and their constituents of concern. Metals
6. | Determine if there are any High Risk Areas (municipal or
domestic water supply reservoirs or groundwater percolation o
facilities) within the project limits.
7. | Determine the Regional Board special requirements, including X
TMDLs, effluent limits, etc.
8. | Determine the general climate of the project area. Identify annual  |100 yr
rainfall and rainfall intensity curves. 6Hr2.9 24hr 5.8
9. | If considering Treatment BMPs, determine the soil classification, |soil Type D
permeability, erodibility, and depth to groundwater.
10. | Determine contaminated or hazardous soils within the project area. None

The project is located in
is currently in a previous
grass
Reservoir via public storm

and shrubs.

coliform bacteria.

the Sweetwater-Middle Jamacha water shed 909.21 The area

ly mass graded vacant lot and is characterized by small
Eventually the Overland runcff the gsite drains into Sweetwater
drain system. Within the site there is some possible

Complete the checklist below to determine if Treatment Best Management Practices (BMPs) are
required for the project.

No. CRITERIA YES | NO INFORMATION
1. | Is this an emergency project x| IfYES, goto6.

If NO, continue to 2.
2. | Have TMDLs been established x | IfYES, goto5.




No. CRITERIA YES | NO INFORMATION
for surface waters within the If NO, continue to 3.
project limit?
3. | Will the project directly If YES, go to 5.
discharge to a 303(d) impaired x | IfNO, continue to 4.
receiving water body?
4. | Is this project within the urban « If YES, continue to 5.
and environmentally sensitive If NO, go to 6.
areas as defined on the maps in
Appendix B of the County of
San Diego Standard Urban
Storm Water Mitigation Plan
for Land Development and
Public Improvement Projects?
5. | Consider approved Treatment X If YES, goto 7.
BMPs for the project.
6. | Project is not required to Document for Project Files by
consider Treatment BMPs referencing this checklist.
7. | End
WATERSHED

Please check the watershed(s) for the project.

(1 San Juan
[ San Dieguito
&) Sweetwater

Please provide the hydrologic sub-area and number(s)

[ Penasquitos
0 Otay

[1 Santa Margarita

[0 San Luis Rey
[0 San Diego
0 Tijuana

Number

Name

909.21 Middle Sweetwater

[ Carlsbad

[0 Pueblo San Diego



Hydrologic Unit - s
SURFACE WATERS Basin Number @) 7 — ol g Al al g Z
R EEEEEEEEEEE
§<Em©mmaﬁmm303§m
Inland Surface Waters
909.21 (0] X XXX X X
Ground Waters
909.21 X|X|X|O

X Existing Beneficial Use
0 Potential Beneficial Use
* Excepted from Municipal

POLLUTANTS OF CONCERN

Using Table 1, identify pollutants that are anticipated to be generated from the proposed priority

project categories. Pollutants associate

remediated or are not threatened by the proposed

concern.

Table 1. Anticipated and Potential Pollutants Generated by Land Use Type

d with any hazardous material sites that have been
project are not considered a pollutant of

General Pollutant Categories

Priority
Project
Categories

Heavy

Sediments | Nutrients | Metals

Organic
Compounds

Trash &
Debris

Oxygen
Demanding
Substances

Oil &
Grease

Bacteria &
Viruses

Pesticides

Detached
Residential
Development

Attached
Residential

Development
Commercial
Development
>100,000 £t

po pY

P(Z)

po

P(5)

Automotive
Repair Shops

Restaurants

Hillside

Development
>5,000 ft*




General Pollutant Categories

Priority Oxygen

Project Heavy Organic | Trash & | Demanding Oil & |[Bacteria &
Categories Sediments | Nutrients | Metals | Compounds | Debris | Substances | Grease Viruses | Pesticides
Parking Lots p p X X pw X p
Streets,

Highways & X p? X X@ X p® X

Freeways

X = anticipated
P = potential

(1) A potential pollutant if landscaping exists on-site.
(2) A potential pollutant if the project includes uncovered parking areas.
(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocarbons.
(5) Including solvents.

Note: If other monitoring data that is relevant to the project is available. Please include as
Attachment C.

CONSTRUCTION BMPs

Please check the construction BMPs that may be used. The BMPs selected are those that will be
implemented during construction of the project. The applicant is responsible for the placement

and maintenance of the BMPs selected.
X Silt Fence

[0 Fiber Rolls

1 Street Sweeping and Vacuuming

X Storm Drain Inlet Protection

[1 Stockpile Management

[1 Solid Waste Management

O o0 o0 ®

Dewatering Operations

Stabilized Construction Entrance/Exit

O Ok Ok Ok B O Gk O

Vehicle and Equipment Maintenance

Any minor slopes created incidental to construction and not subject to a major or minor

Desilting Basin
Gravel Bag Berm
Sandbag Barrier

Material Delivery and Storage
Spill Prevention and Control

Concrete Waste Management
Water Conservation Practices

Paving and Grinding Operations

grading permit shall be protected by covering with plastic or tarp prior to a rain event, and

shall have vegetative cover reestablished within 180 days of completion of the slope and

prior to final building approval.

SITE DESIGN

To minimize stormwater impacts, site design measures must be addressed. The following
checklist provides options for avoiding or reducing potential impacts during project planning. If




OPTIONS YES | NO | NA

1. Can the project be relocated or realigned to avoid/reduce impacts X
to receiving waters or to increase the preservation of critical (or
problematic) areas such as floodplains, steep slopes, wetlands, and
areas with erosive or unstable soil conditions?

2. Can the project be designed to minimize impervious footprint? X
Conserve natural areas where feasible?
4. Where landscape is proposed, can rooftops, impervious sidewalks, X
walkways, trails and patios be drained into adjacent landscaping?
5. For roadway projects, can structures and bridges be designed or X
located to reduce work in live streams and minimize construction
impacts?

6. Can any of the following methods be utilized to minimize erosion X
from slopes:
6.a. | Disturbing existing slopes only when necessary? X
6.b. | Minimize cut and fill areas to reduce slope lengths?
6.c. | Incorporating retaining walls to reduce steepness of slopes X
or to shorten slopes?
6.d. | Providing benches or terraces on high cut and fill slopes to X
reduce concentration of flows?
6.e. | Rounding and shaping slopes to reduce concentrated flow? X
6.f. | Collecting concentrated flows in stabilized drains and X
channels?

hee
>

b

Please provide a brief explanation for each option that was checked N/A or NO in the following
box.

The project can't be relocated, currently the vacant lot is a flat surface with a
4'Max. of slope.This drainage insert has low removal efficiency and has been
implemented due to the lack and limited space to proposed other and more efficient
bmp’s such as filtration, detention basins, biofilters and wet ponds.

If the project includes work in channels, then complete the following checklist. Information shall
be obtained from the project drainage report.

No. CRITERIA YES | NO | N/A COMMENTS

1. | Will the project increase velocity or volume of X If YES goto 5.
downstream flow?

2. | Will the project discharge to unlined channels? X If YES go to 5.

3. | Will the project increase potential sediment load X If YES go to 5.




CRITERIA YES | NO | N/A COMMENTS

No.
of downstream flow?

4. | Will the project encroach, cross, realign, or X IfYES goto 7.
cause other hydraulic changes to a stream that
may affect upstream and/or downstream channel
stability?

5. | Review channel lining materials and design for x | Continue to 6.
stream bank erosion.

6. | Consider channel erosion control measures x | Continue to 7.
within the project limits as well as downstream.
Consider scour velocity.

7. | Include, where appropriate, energy dissipation x | Continue to 8.
devices at culverts.

8. | Ensure all transitions between culvert x | Continue to 9.
outlets/headwalls/wingwalls and channels are
smooth to reduce turbulence and scour.

9. | Include, if appropriate, detention facilities to X
reduce peak discharges.

10. | “Hardening* natural downstream areas to prevent X Continue to 11.
erosion is not an acceptable technique for
protecting channel slopes, unless pre-
development conditions are determined to be so
erosive that hardening would be required even in
the absence of the proposed development.

11. | Provide other design principles that are X Continue to 12.
comparable and equally effective.

12. | End X

SOURCE CONTROL
Please complete the following checklist for Source Control BMPs. If the BMP is not applicable

for this project, then check N/A only at the main category.

BMP YES | NO | N/A

1.

Provide Storm Drain System Stenciling and Signage

La. | All storm drain inlets and catch basins within the project area shall have | x
a stencil or tile placed with prohibitive language (such as: “NO
DUMPING — DRAINS TO THE OCEAN ”) and/or graphical icons to
discourage illegal dumping.

1.b. | Signs and prohibitive language and/or graphical icons, which prohibit X
illegal dumping, must be posted at public access points along channels
and creeks within the project area.

Design Outdoors Material Storage Areas to Reduce Pollution Introduction

2a. | This is a detached single-family residential project. Therefore, personal X
storage areas are exempt from this requirement.




BMP YES | NO | N/A
2b. | Hazardous materials with the potential to contaminate urban runoff shall X
either be: (1) placed in an enclosure such as, but not limited to, a
cabinet, shed, or similar structure that prevents contact with runoff or
spillage to the storm water conveyance system; or (2) protected by
secondary containment structures such as berms, dikes, or curbs.
2.c. | The storage area shall be paved and sufficiently impervious to contain X
leaks and spills.
2.d. | The storage area shall have a roof or awning to minimize direct X
precipitation within the secondary containment area.
Design Trash Storage Areas to Reduce Pollution Introduction
3.a. | Paved with an impervious surface, designed not to allow run-on from X
adjoining areas, screened or walled to prevent off-site transport of trash;
or,
3b. | Provide attached lids on all trash containers that exclude rain, or roofor | X
awning to minimize direct precipitation.
Use Efficient Irrigation Systems & Landscape Design
The following methods to reduce excessive irrigation runoff shall be
considered, and incorporated and implemented where determined applicable
and feasible.
4.a. | Employing rain shutoff devices to prevent irrigation after precipitation. | X
4b. | Designing irrigation systems to each landscape area’s specific water X
requirements.
4.c. | Using flow reducers or shutoff valves triggered by a pressure drop to X
control water loss in the event of broken sprinkler heads or lines.
4.d. | Employing other comparable, equally effective, methods to reduce X
irrigation water runoff.
Private Roads
The design of private roadway drainage shall use at least one of the following
5.a. | Rural swale system: street sheet flows to vegetated swale or gravel X
shoulder, curbs at street corners, culverts under driveways and street
crossings.
5b. | Urban curb/swale system: street slopes to curb, periodic swale inlets X
| drain to vegetated swale/biofilter.
5.c. | Dual drainage system: First flush captured in street catch basins and X
discharged to adjacent vegetated swale or gravel shoulder, high flows
connect directly to storm water conveyance system.
5d. | Other methods that are comparable and equally effective within the X
project.
Residential Driveways & Guest Parking
The design of driveways and private residential parking areas shall use one at
least of the following features.
6.a. | Design driveways with shared access, flared (single lane at street) or X
wheelstrips (paving only under tires); or, drain into landscaping prior to
discharging to the storm water conveyance system.
6.b. | Uncovered temporary or guest parking on private residential lots may X
be: paved with a permeable surface; or, designed to drain into
landscaping prior to discharging to the storm water conveyance system.
6.c. | Other features which are comparable and equally effective. X
Dock Areas




BMP YES | NO | N/A
Loading/unloading dock areas shall include the following.
7.a. | Cover loading dock areas, or design drainage to preclude urban run-on X
and runoff.
7b. | Direct connections to storm drains from depressed loading docks (truck X
wells) are prohibited.
7¢. | Other features which are comparable and equally effective.
8. | Maintenance Bays
Maintenance bays shall include the following.
8.a. | Repair/maintenance bays shall be indoors; or, designed to preclude X
urban run-on and runoff.
8.b. | Design a repair/maintenance bay drainage system to capture all wash X
water, leaks and spills. Connect drains to a sump for collection and
disposal. Direct connection of the repair/maintenance bays to the storm
drain system is prohibited. If required by local jurisdiction, obtain an
Industrial Waste Discharge Permit.
8c. | Other features which are comparable and equally effective.
9. | Vehicle Wash Areas
Priority projects that include areas for washing/steam cleaning of vehicles shall
use the following.
9.a. | Self-contained; or covered with a roof or overhang. X
9.b. | Equipped with a clarifier or other pretreatment facility. X
9.c. | Properly connected to a sanitary sewer. X
0.d. | Other features which are comparable and equally effective. X
10. | Outdoor Processing Areas
Outdoor process equipment operations, such as rock grinding or crushing, X
painting or coating, grinding or sanding, degreasing or parts cleaning, waste
piles, and wastewater and solid waste treatment and disposal, and other
operations determined to be a potential threat to water quality by the County
shall adhere to the following requirements.
10.a. | Cover or enclose areas that would be the most significant source of
pollutants; or, slope the area toward a dead-end sump; or, discharge to X
the sanitary sewer system following appropriate treatment in accordance
with conditions established by the applicable sewer agency.
10.b. | Grade or berm area to prevent run-on from surrounding areas. x
10.c. | Installation of storm drains in areas of equipment repair is prohibited. X
10.d. | Other features which are comparable or equally effective.
11. | Equipment Wash Areas
Outdoor equipment/accessory washing and steam cleaning activities shall be.
11.a. | Be self-contained; or covered with a roof or overhang.
11.b. | Be equipped with a clarifier, grease trap or other pretreatment facility, as
appropriate X
11.c. | Be properly connected to a sanitary sewer. X
11.d. | Other features which are comparable or equally effective. X
12. | Parking Areas
The following design concepts shall be considered, and incorporated and
implemented where determined applicable and feasible by the County.
12.a. | Where landscaping is proposed in parking areas, incorporate landscape X

areas into the drainage design.

10




BMP

YES

NO

N/A

12.b.

Overflow parking (parking stalls provided in excess of the County’s
minimum parking requirements) may be constructed with permeable

paving.

12.c.

Other design concepts that are comparable and equally effective.

13. | Fueling Area

Non-retail fuel dispensing areas shall contain the following.

13.a.

Overhanging roof structure or canopy. The cover’s minimum
dimensions must be equal to or greater than the area within the grade
break. The cover must not drain onto the fuel dispensing area and the
downspouts must be routed to prevent drainage across the fueling area.
The fueling area shall drain to the project’s treatment control BMP(s)
prior to discharging to the storm water conveyance system.

13.b.

Paved with Portland cement concrete (or equivalent smooth impervious
surface). The use of asphalt concrete shall be prohibited.

13.c.

Have an appropriate slope to prevent ponding, and must be separated
from the rest of the site by a grade break that prevents run-on of urban

runoff.

13.d.

At a minimum, the concrete fuel dispensing area must extend 6.5 feet
(2.0 meters) from the corner of each fuel dispenser, or the length at
which the hose and nozzle assembly may be operated plus 1 foot (0.3
meter), whichever is less.

Please list other project specific Source Control BMPs in the following box. Write N/A if there
are none and briefly explain.

TREATMENT CONTROL

To select a structural treatment BMP using Treatment Control BMP Selection Matrix (Table 2),
each priority project shall compare the list of pollutants for which the downstream receiving
waters are impaired (if any), with the pollutants anticipated to be generated by the project (as
identified in Table 1). Any pollutants identified by Table I, which are also causing a Clean
Water Act section 303(d) impairment of the receiving waters of the project, shall be considered
primary pollutants of concern. Priority projects that are anticipated to generate a primary
pollutant of concern shall select a single or combination of stormwater BMPs from Table 2,

which maximizes pollutant removal for the particular primary pollutant(s) of concern.

Priority projects that are not anticipated to generate a pollutant for which the receiving water is

Clean Water Act Section 303(d) impaired shall select a single or combination of stormwater

BMPs from Table 2, which are effective for pollutant removal of the identified secondary
pollutants of concern, consistent with the “maximum extent practicable” standard.

Table 2. Treatment Control BMP Selection Matrix

11




Pollutant of Treatment Control BMP Categories
Concern
Biofilters Detention | Infiltration | Wet Ponds or Drainage Filtration Hydrodynamic
Basins Basins® Wetlands Inserts Separator
Systems"
Sediment M H H H L H M
Nutrients L M M M L M L
Heavy Metals M M M H L H L
Organic U U U M L M L
Compounds
Trash &
Debris L H U H M H M
Oxygen
Demanding L M M M L M L
Substances
Bacteria U 9] H H L M L
Oil & Grease M M U U L H L
Pesticides U U U L L U L
(1) Copermittees are encouraged to periodically assess the performance characteristics of many of these BMPs to update this
table.

(2) Including trenches and porous pavement.
(3) Also known as hydrodynamic devices and baffle boxes.

L: Low removal efficiency:

M: Medium removal efficiency:
H: High removal efficiency:

U: Unknown removal efficiency

Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National
Stormwater Best Management Practices Database (2001), Guide for BMP Selection in Urban Developed Areas (2001), and

Caltrans New Technology Report (2001).

A Treatment BMP must address runoff from developed areas. Please provide the post-
construction water quality values for the project. Label outfalls on the BMP map. Qwq is
dependent on the type of treatment BMP selected for the project.

Outfall | Tributary Area | Qoo Qwo
(acres) (cfs) (cfs)
Node 4 0.25 1.07 0.04
Node 8 0.22 1.01 0.03
Node 12 0.04 0.31 0.007

Please check the box(s) that best describes the Treatment BMP(s) selected for this project.
Biofilters

[1 Grass swale

{J Grass strip

1 Wetland vegetation swale

(] Bioretention

Detention Basins

[1 Extended/dry detention basin with grass lining

(] Extended/dry detention basin with impervious lining

12



Infiltration Basins

[ Infiltration basin

(1 Infiltration trench

[0 Porous asphalt

O Porous concrete

(1 Porous modular concrete block
Wet Ponds or Wetlands

[J Wet pond/basin (permanent pool)
[J Constructed wetland

Drainage Inserts (See note below)
[0 Oil/Water separator

X Catch basin insert

] Storm drain inserts

[J Catch basin screens

Filtration

0 Media filtration

[J Sand filtration

Hydrodynamic Separator Systems
0 Swirl Concentrator

O Cyclone Separator

) Baffle Separator

[ Gross Solids Removal Device

[ Linear Radial Device

Note: Catch basin inserts and storm drain inserts are excluded from use on County maintained
right-of-way and easements.

Include Treatment Datasheet as Attachment E. The datasheet COMPLETED | NO
should include the following:
1. Description of how treatment BMP was designed. Provide a x
description for each type of treatment BMP.
2. Engineering calculations for the BMP(s) x

Please describe why the selected treatment BMP(s) was selected for this project. For projects
utilizing a low performing BMP, please provide a detailed explanation and justification.

Ccatch basin filter inserts (FloGard™ by Kristar® [or approved egual]) installed on
appropriate private drain inlets. The inserts are designed to collect sediment, trash,
and debris during low flows (first flush); however, they will not impede peak flows and
they help to reduce the hydrocarbons, oil, grease pollutants and metal debris from
vehicle brake pads. Insert filters installed on appropriate inlets cleanse the run off
per square foot of effective filter area (per manufacturer efficiency specs in

Attachment E) .

MAINTENANCE
Please check the box that best describes the maintenance mechanism(s) for this project.



SELECTED
CATEGORY YES | NO
First
Second
Third
Fourth

Please briefly describe the long-term fiscal resources for the selected maintenance mechanism(s).

eveloment BMP'S will remain with the owner
t company. A security will be required

The permanent responsability of the post-d
and/or designated owners or property managamen
to back-up maintenance mechanism

ATTACHMENTS
Please include the following attachments.
ATTACHMENT COMPLETED | N/A

A | Project Location Map X
B | Site Map X
C | Relevant Monitoring Data X
D | Treatment BMP Location Map X
E | Treatment BMP Datasheets
F | Operation and Maintenance Program for | X

Treatment BMPs
G | Engineer’s Certification Sheet X

Note: Attachments A and B may be combined.
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ATTACHMENT A

LOCATION MAP
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ATTACHMENT B

PROJECT SITE MAP
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ATTACHMENT C

RELEVANT MONITORING DATA



Sweetwater Watershed http://www.projectcleanwater.org/html/ws_sweetwater.ntmi

lean water through local commilment and aclion

Sweetwater Watershed

Hydrologic Unit 909.11 - 909.35

Lower Sweetwater“ ” 909.1”
Hydrologic Areas: ‘Middle Sweetwater 909.2
‘Upper Sweetwater 909.3

Major Water Bodies: :Sweetwater Rlver! Sweetwater_Reservour,
, lr_o‘v"eyla’nd Reservoir, and San Diego Bay

’San 'Diego Bay/ Telegraph: coliform

CWA 3‘03(d) List: bacteria |
Surface and groundwater quality
Major Impacts: degradation, habitat degradation and loss,
and invasive species
Constituents of coliform bacteria, trace metals and other
Concern: toxics

‘Sources / Act'ivi‘t‘ies:' eagricultuyral and urban runoff

The Sweetwater River watershed along with the Otay and Pueblo San
Diego watersheds combine to form the San Diego Bay watershed
area. The Sweetwater River watershed is the largest of the three
encompassing 230 of the approximately 415 square mile total. Over
86% of the watershed is within unincorporated jurisdictions. The
dominant land uses in the Sweetwater River watershed are urban
(29%), open space/ agriculture (22%), and undeveloped (49%).
Approximately two-thirds of the land area categorized as urban is
composed of residential communities. Approximately 300,000 people

1of2 5/18/2006 8:25 AM



Sweetwater Watershed http://www.projectcleanwater.org/nimy ws_sweetwater. num

currently reside within the Sweetwater River watershed, and this
amount is projected to increase to 365,000 by 2015. The most
important watershed issues are related to the protection of municipal
water supplies, and the protection and restoration of sensitive wetland
and wildlife habitats.

Between the headwaters and the outlet to San Diego Bay, the
watershed contains a variety of habitat types including oak and pine
woodlands, riparian forest, chaparral, coastal sage scrub, and coastal
salt marsh. The upper watershed contains large undeveloped areas
within the Cleveland National Forest and Cuyamaca Rancho State
Park, the unincorporated communities of Pine Valley, Descanso, and
Alpine, and the Viejas Indian Reservation. Unincorporated rural and
suburban communities characterize the central part of the watershed.
The urbanized lower portion of the Sweetwater watershed contains
portions of several cities including San Diego, National City, Chula
Vista, La Mesa, and Lemon Grove. Of the cities within the watershed,
Chula Vista is the most important in terms of land area.

There are many beneficial water uses within the Sweetwater
Watershed as designated in the State Water Resources Control
Board's San Diego Region Basin Plan.

project clean water

Leadership, cooperation, and education are the most
important tools we have for compelling change.

PCW Webmaster

20f2 5/18/2006 8:25 AM
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sweetwater Watershed

Return to Sweetwater Watershed p'age

Beneficial water uses within the Sweetwater Watershed as designated
in the State Water Resources Control Board's San Diego Region Basin
Plan.

Inland Surface Coastal Waters Reservoirs and

Water Lakes Ground Water

Beneficial Uses

Municipal and
Domestic Supply

Agricultural
Supply

Industrial Service
Supply

Industrial

Process Supply

X | X X | X
b

X | X | X | X
X

Navigation

Contact Water
Recreation

Non-Contact
Water Recreation

X
X | X | X |X
X

Commercial and
Sport Fishing

Biological
Habitats of X
Special Signif.

x

Warm
Freshwater X X
Habitat

Cold Freshwater
Habitat X X

wildlife Habitat X X X

Rare,
Threatened, or X X
End.

Marine Habitat X

Migration of
Aquatic X
Organisms

Estuarine Habitat X

Shellfish
Harvesting

Summary of beneficial use designations.

X
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ATTACHMENT D

TREATMENT BMP LOCATION MAP
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Scheduﬁng

EC-1

Description and Purpose

Scheduling is the development of a written plan that includes
sequencing of construction activities and the implementation of
BMPs such as erosion control and sediment control while
taking local climate (rainfall, wind, etc.) into consideration.
The purpose is to reduce the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking,
and to perform the construction activities and control practices
in accordance with the planned schedule.

Suitable Applications

Proper sequencing of construction 2viviies 10 reduce erosion
potential should be incorporated in thi xlule of every
construction project especially during rainy s-ason. Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
construction sequencing.

Limitations
= Environmental constraints such as nesting season
prohibitions reduce the full capabilities of this BMP.

Implementation

= Avoid rainy periods. Schedule major grading operations
during dry months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

= Plan the project and develop a schedule showing each phase of
construction. Clearly show how the rainy season relates to soil

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Managementand
Materials Poliution Control

NENENER

WM

Legend:
/ Primary Objective
v Secondary Objective

Targeted Constituents

Sediment v
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

Stormwater
. Quallty
Assoclation

California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

January 2003
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EC-1 Scheduling_

disturbing and re-stabilization activities. Incorporate the construction schedule into the
SWPPP.

Include on the schedule, details on the rainy season implementation and deployment of:

- Erosion control BMPs
- Sediment control BMPs
- Tracking control BMPs
- Wind erosion control BMPs
- Non-stormwater BMPs
. Waste management and materials pollution control BMPs
s Include dates for activities that may require non-stormwater discharges such as dewatering,

sawcutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc.

s Work out the sequencing and timetable for the start and completion of each item such as site
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation,
etc., to minimize the active construction area during the rainy season.

- Sequence trenching activities so that most open portions are closed before new
trenching begins.

- Incorporate staged seeding and re-vegetation of graded slopes as work progresses.

. Schedule establishment of permanent vegetation during appropriate planting time for
specified vegetation.

s Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation.

s Monitor the weather forecast for rainfall.

m  When rainfall is predicted, adjust the construction schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of

rain.

= Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking. Keep the
site stabilized year round, and retain and maintain rainy season sediment trapping devices
in operational condition.

= Apply permanent erosion control to areas deemed substantially complete during the
project’s defined seeding window.

Costs

Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site grading. The cost effectiveness of scheduling techniques
should be compared with the other less effective erosion and sedimentation controls to achieve a

cost effective balance.

20f 3 . California Stormwater BMP Handbook January 2003
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Scheduling EC-1

Inspection and Maintenance
= Verify that work is progressing in accordance with the schedule. If progress deviates, take
corrective actions.

= Amend the schedule when changes are warranted.

= Amend the schedule prior to the rainy season to show updated information on the
deployment and implementation of construction site BMPs.

References
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and
Best Management Practices (EPA 832-R-92-005), U.S. Environmental Protection Agency, Office
of Water, September 1992.

January 2003 California Stormwater BMP Handbook 30of 3
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Hydroseeding

EC-4

S
W Objectives
EC  Erosion Control v
SE  Sediment Confrol
TC  Tracking Control
WE  Wind Erosion Control v
NS Non-Stormwater
Management Control
WM Waste Management and
Materials Pollution Control
Legend:
g Primary Objective
7 Secondary Objective
Targeted Constituents
Description and Purpose Sodimamt 7
Hydroseeding typically consists of applying a mixture of wood Nutri
o e ? . utrients
fiber, seed, fertilizer, and stabilizing emulsion with hydro-
. . : Trash
mulch equipment, to temporarily protect exposed soils from
erosion by water and wind. Metals
Bacteria
Suitable Applications Oil and Grease
Hydroseeding is suitable for soil disturbed areas requiring Organics
temporary protection until permanent stabilization is
established, and disturbed areas that will be re-disturbed T Al -
following an extended period of inactivity. Potential Alternatives
. EC-3 Hydraulic Mulch
Limitations o
. . EC-5 Soil Binders
» Hydroseeding may be used alone only when there is
sufficient time in the season to ensure adequate vegetation EC-6 Straw Mulch
establishment and coverage to provide adequate erosion EC-7 Geotextiles and Mats
control. Otherwise, hydroseeding must be used in ‘
. . . ’ . . EC-8 Wood Mulch
conjunction with mulching (i.e., straw mulch). ood Muiehing
= Steep slopes are difficult to protect with temporary seeding.
= Temporary seeding may not be appropriate in dry periods
without supplemental irrigation.
= Temporary vegetation may have to be removed before
permanent vegetation is applied.
= Temporary vegetation is not appropriate for short term
inactivity.
10of 3
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EC-4 Hydroseediqg_

Implementation
In order to select appropriate hydroseeding mixtures, an evaluation of site conditions shall be
performed with respect to:

- Soil conditions Maintenance requirements

Sensitive adjacent areas

- Site topography
Water availability

- Season and climate

- Vegetation types Plans for permanent vegetation

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS) is an excellent
source of information on appropriate seed mixes.

The following steps shall be followed for implementation:

= Avoid use of hydroseeding in areas where the BMP would be incompatible with future
earthwork activities and would have to be removed.

= Hydroseeding can be accomplished using a multiple step or one step process. The multiple
step process ensures maximum direct contact of the seeds to soil. When the one step
process is used to apply the mixture of fiber, seed, etc., the seed rate shall be increased to
compensate for all seeds not having direct contact with the soil.

= Prior to application, roughen the area to be seeded with the furrows trending along the
contours.

= Apply a straw mulch to keep seeds in place and to moderate soil moisture and temperature
until the seeds germinate and grow.

s All seeds shall be in conformance with the California State Seed Law of the Department of
Agriculture. Each seed bag shall be delivered to the site sealed and clearly marked as to
species, purity, percent germination, dealer’s guarantee, and dates of test. The container
shall be labeled to clearly reflect the amount of Pure Live Seed (PLS) contained. All legume
seed shall be pellet inoculated. Inoculant sources shall be species specific and shall be

applied at a rate of 2 Ib of inoculant per 100 1b seed.

s Commercial fertilizer shall conform to the requirements of the California Food and
Agricultural Code. Fertilizer shall be pelleted or granular form.

= Follow up applications shall be made as needed to cover weak spots and to maintain
adequate soil protection.

= Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

Costs
Average cost for installation and maintenance may vary from as low as $300 per acre for flat
slopes and stable soils, to $1600 per acre for moderate to steep slopes and/or erosive soils.

20of 3 California Stormwater BMP Handbook January 2003
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_I-_I_Yd roseeding EC-4

. Installed
Hydroseeding Cost per Acre
Ornamentals $400 - $1600
High Density Turf Species $350
Bunch Grasses $300 - $1300
Annual 0 - $650
Fast Growing - $350 - 365
Perennial $300 - $800
Native 00 - $1600
Non-Competing . $3 3
Non-Native $400 - $500
Sterile Cereal Grain $500

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov. 1999

Inspection and Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

Areas where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

Where seeds fail to germinate, or they germinate and die, the area must be re-seeded,
fertilized, and mulched within the planting season, using not less than half the original
application rates.

Irrigation systems, if applicable, should be inspected daily while in use to identify system
malfunctions and line breaks. When line breaks are detected, the system must be shut down
immediately and breaks repaired before the system is put back into operation.

Irrigation systems shall be inspected for complete coverage and adjusted as needed to
maintain complete coverage.

References
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999.

Janu_ary 2003 California Stormwater BMP Handbook 30of 3
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Geotextiles and Mats EC-7

Objectives

EC  Erosion Control v
SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control v

NS Non-Stormwater
Management Control

Waste Management and

WM taterials Pollution Control

Legend:
l Primary Objective
7 Secondary Objective

Targeted Constituents

Description and Purpose Sodment 7
Mattings of natural materials are used to cover the soil surface Nutrients
to reduce erosion from rainfall impact, hold soil in place, and Trash
absorb and hold moisture near the soil surface. Additionally, fas
matting may be used to stabilize soils until vegetation is Metals
established. Bacteria
Oil and Grease
Suitable Applications Organics

Mattings are commonly applied on short, steep slopes where
erosion hazard is high and vegetation will be slow to establish.
Mattings are also used on stream banks where moving water at
velocities between 3 ft/s and 6 ft/s are likely to wash out new EC-3 Hydraulic Mulch
vegetation, and in areas where the soil surface is disturbed and EC-4 Hydroseeding
where existing vegetation has been removed. Matting may also
be used when seeding cannot occur (e.g., late season
construction and/or the arrival of an early rain season). EC-6 Straw Mulch
Erosion control matting should be considered when the soils EC-8 Wood Mulching
are fine grained and potentially erosive. These measures

should be considered in the following situations.

Potential Alternatives

EC-5 Soil Binders

= Steep slopes, generally steeper than 3:1 (H:V)

= Slopes where the erosion potential is high

» Slopes and disturbed soils where mulch must be anchored

s Disturbed areas where plants are slow to develop

s Channels with flows exceeding 3.3 ft/s

January 2003 California Stormwater BMP Handbook 1of 11
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EC-7 Geotextiles and Mats

» Channels to be vegetated

= Stockpiles

= Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESASs)

Limitations

m Properly installed mattings provide excellent erosion control but do so at relatively high cost.
This high cost typically limits the use of mattings to areas of concentrated channel flow and
steep slopes.

» Mattings are more costly than other BMP practices, limiting their use to areas where other
BMPs are ineffective (e.g. channels, steep slopes).

s Installation is critical and requires experienced contractors. The contractor should install
the matting material in such a manner that continuous contact between the material and the

soil occurs.
= Geotextiles and Mats may delay seed germination, due to reduction in soil temperature.

= Blankets and mats are generally not suitable for excessively rocky sites or areas where the
final vegetation will be mowed (since staples and netting can catch in mowers).

= Blankets and mats must be removed and disposed of prior to application of permanent soil
stabilization measures.

m Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of
at a landfill.

s Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

m The use of plastic should be limited to covering stockpiles or very small graded areas for
short periods of time (such as through one imminent storm event) until alternative
measures, such as seeding and mulching, may be installed.

= Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate
limitations; consult the manufacturer for proper selection.

= Not suitable for areas that have heavy foot traffic (tripping hazard) — e.g., pad areas around
buildings under construction.

Implementation

Material Selection

Organic matting materials have been found to be effective where re-vegetation will be provided
by re-seeding. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.

2of 11 . California Stormwater BMP Handbook January 2003
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Geotextiles and Mats EC-7

The following natural and synthetic mattings are commonly used:

Geotextiles

a Material should be a woven polypropylene fabric with minimum thickness of 0.06 in.,
minimum width of 12 ft and should have minimum tensile strength of 150 Ibs (warp), 80 1bs
(fill) in conformance with the requirements in ASTM Designation: D 4632. The permittivity
of the fabric should be approximately 0.07 sec™t in conformance with the requirements in
ASTM Designation: D4491. The fabric should have an ultraviolet (UV) stability of 70
percent in conformance with the requirements in ASTM designation: D4355. Geotextile
blankets must be secured in place with wire staples or sandbags and by keying into tops of
slopes to prevent infiltration of surface waters under geotextile. Staples should be made of
minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. crown.

»  Geotextiles may be reused if they are suitable for the use intended.

Plastic Covers

= Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top
of slope and firmly held in place with sandbags or other weights placed no more than 10 ft
apart. Seams are typically taped or weighted down their entire length, and there should be
at least a 12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in.
in soil.

= All sheeting must be inspected periodically after installation and after significant rainstorms
to check for erosion, undermining, and anchorage failure. Any failures must be repaired
immediately. If washout or breakages occur, the material should be re-installed after
repairing the damage to the slope.

Erosion Control Blankets/Mats

= Biodegradable rolled erosion control products (RECPs) are typically composed of jute fibers,
curled wood fibers, straw, coconut fiber, or a combination of these materials. In order for an
RECP to be considered 100% biodegradable, the netting, sewing or adhesive system that
holds the biodegradable mulch fibers together must also be biodegradable.

. Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable
mesh. It is designed to be used in conjunction with vegetation and has longevity of
approximately one year. The material is supplied in rolled strips, which should be
secured to the soil with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

- Excelsior (curled wood fiber) blanket material should consist of machine produced
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of consistent thickness. The wood fiber must be evenly distributed
over the entire area of the blanket. The top surface of the blanket should be covered with
a photodegradable extruded plastic mesh. The blanket should be smolder resistant
without the use of chemical additives and should be non-toxic and non-injurious to plant
and animal life. Excelsior blankets should be furnished in rolled strips, a minimum of 48
in. wide, and should have an average weight of 0.8 Ib/yd?, £10 percent, at the time of
manufacture. Excelsior blankets must be secured in place with wire staples. Staples

January 2003 California Stormwater BMP Handbook 3 of 11
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EC-7 Geotextiles and Mats

should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.

. Straw blanket should be machine produced mats of straw with a lightweight
biodegradable netting top layer. The straw should be attached to the netting with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly distributed over the entire area of the blanket. Straw blanket
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 80 ft long
and a minimum of 0.5 Ib/ydz2. Straw blankets must be secured in place with wire staples.
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

- Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic
netting held together with adhesives. The material is designed to enhance re-vegetation.
The material is furnished in rolled strips, which must be secured to the ground with U-
shaped staples or stakes in accordance with manufacturers’ recommendations.

- Coconut fiber blanket should be a machine produced mat of 100 percent coconut
fiber with biodegradable netting on the top and bottom. The coconut fiber should be
attached to the netting with biodegradable thread or glue strips. The coconut fiber
blanket should be of consistent thickness. The coconut fiber should be evenly distributed
over the entire area of the blanket. Coconut fiber blanket should be furnished in rolled
strips with a minimum of 6.5 ft wide, a minimum of 80 ft. long and a minimum of 0.5
Ib/ydz. Coconut fiber blankets must be secured in place with wire staples. Staples
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.

- Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber
that is spun into a yarn and woven into a biodegradable mat. It is designed to be used in
conjunction with vegetation and typically has longevity of several years. The material is
supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

. Straw coconut fiber blanket should be machine produced mats of 70 percent straw
and 30 percent coconut fiber with a biodegradable netting top layer and a biodegradable
bottom net. The straw and coconut fiber should be attached to the netting with
biodegradable thread or glue strips. The straw coconut fiber blanket should be of
consistent thickness. The straw and coconut fiber should be evenly distributed over the
entire area of the blanket. Straw coconut fiber blanket should be furnished in rolled
strips a minimum of 6.5 ft wide, a minimum of 80 ft long and a minimum of 0.5 1b/yd2.
Straw coconut fiber blankets must be secured in place with wire staples. Staples should
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in.
crown.

= Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon or
other synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is
used to construct the RECP. Netting used to hold these fibers together is typically non-
biodegradable as well.

4 of 11 ) California Stormwater BMP Handbook January 2003
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Geotextiles and Mats EC-7

Plastic netting is a lightweight biaxially oriented netting designed for securing loose
mulches like straw or paper to soil surfaces to establish vegetation. The netting is
photodegradable. The netting is supplied in rolled strips, which must be secured with U-
shaped staples or stakes in accordance with manufacturers’ recommendations.

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic
fiber woven into a mesh with an opening size of less than ¥4 in. It is used with re-
vegetation or may be used to secure loose fiber such as straw to the ground. The material
is supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers
treated to resist chemicals and ultraviolet light. The mat is a dense, three dimensional
mesh of synthetic (typically polyolefin) fibers stitched between two polypropylene nets.
The mats are designed to be re-vegetated and provide a permanent composite system of
soil, roots, and geomatrix. The material is furnished in rolled strips, which must be
secured with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other
synthetic) matting. Typically it has more than 90 percent open area, which facilitates
root growth. It’s tough root reinforcing system anchors vegetation and protects against
hydraulic lift and shear forces created by high volume discharges. It can be installed
over prepared soil, followed by seeding into the mat. Once vegetated, it becomes an
invisible composite system of soil, roots, and geomatrix. The material is furnished in
rolled strips that must be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of biodegradable fibers,
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top
and a high strength continuous filament geomatrix or net stitched to the bottom. The
material is designed to enhance re-vegetation. The material is furnished in rolled strips,
which must be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Site Preparation

Proper site preparation is essential to ensure complete contact of the blanket or matting with

the soil.
Grade and shape the area of installation.

Remove all rocks, clods, vegetation or other obstructions so that the installed blankets or
mats will have complete, direct contact with the soil.

Prepare seedbed by loosening 2 to 3 in. of topsoil.

Seeding
Seed the area before blanket installation for erosion control and revegetation. Seeding after mat
installation is often specified for turf reinforcement application. When seeding prior to blanket

January 2003 California Stormwater BMP Handbook 5of 11

Construction
www.cabmphandbooks.com



EC-7 Geotextiles and Mats

installation, all check slots and other areas disturbed during installation must be re-seeded.
Where soil filling is specified, seed the matting and the entire disturbed area after installation
and prior to filling the mat with soil.

Fertilize and seed in accordance with seeding specifications or other types of landscaping plans.
When using jute matting on a seeded area, apply approximately half the seed before laying the
mat and the remainder after laying the mat. The protective matting can be laid over areas where
grass has been planted and the seedlings have emerged. Where vines or other ground covers are
to be planted, lay the protective matting first and then plant through matting according to

design of planting.

Check Slots

Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in
narrow trenches 6 to 12 in. deep across the channel and left flush with the soil surface. They are

to cover the full cross section of designed flow.

Laying and Securing Matting

= Before laying the matting, all check slots should be installed and the friable seedbed made
free from clods, rocks, and roots. The surface should be compacted and finished according
to the requirements of the manufacturer’s recommendations.

s Mechanical or manual lay down equipment should be capable of handling full rolls of fabric
and laying the fabric smoothly without wrinkles or folds. The equipment should meet the
fabric manufacturer’s recommendations or equivalent standards.

Anchoring
s U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used
to anchor mats and blankets to the ground surface.

»  Wire staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

= Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of
the pin, and 8 in. in length.

= Wire staples and metal stakes should be driven flush to the soil surface.

Installation on Slopes
Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

= Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench.
Backfill trench and tamp earth firmly.

= Unroll blanket down slope in the direction of water flow.

s Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft.
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Geotextiles and Mats EC-7

s When blankets must be spliced, place blankets end over end (shingle style) with 6 in.
overlap. Staple through overlapped area, approximately 12 in. apart.

= Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

= Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggered with the staples placed along the edges.
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staples/yd2. Moderate slopes,
2:1 (H:V) to 3:1 (H:V), require a minimum of 1 %2 staples/yd2.

Installation in Channels
Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

= Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the
project area.

s Excavate intermittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft
intervals along the channels.

= Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the
installation to bury edges of matting, whenever possible extend matting 2t0 3 in. above the
crest of the channel side slopes.

= Beginning at the downstream end and in the center of the channel, place the initial end of
the first roll in the anchor trench and secure with fastening devices at 12 in. intervals. Note:
matting will initially be upside down in anchor trench.

= In the same manner, position adjacent rolls in anchor trench, overlapping the preceding roll
a minimum of 3 in.

s Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil.

= Unroll center strip of matting upstream. Stop at next check slot or terminal anchor trench.
Unroll adjacent mats upstream in similar fashion, maintaining a 3 in. overlap.

= Fold and secure all rolls of matting snugly into all transverse check slots. Lay mat in the
bottom of the slot then fold back against itself. Anchor through both layers of mat at 12 in.
intervals, then backfill and compact soil. Continue rolling all mat widths upstream to the
next check slot or terminal anchor trench.

s Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at
25 o 30 ft. intervals in lieu of excavated check slots.

= Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals.

»  Place edges of outside mats in previously excavated longitudinal slots; anchor using
prescribed staple pattern, backfill, and compact soil.

= Anchor, fill, and compact upstream end of mat in a 12 in. by 6 in. terminal trench.
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EC-7 Geotextiles and Mats

= Secure mat to ground surface using U-shaped wire staples, geotextile pins, or wooden stakes.
a  Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (if specified for turf reinforcement)
= Always consult the manufacturer's recommendations for installation.

s Do not drive tracked or heavy equipment over mat.

= Avoid any traffic over matting if loose or wet soil conditions exist.
= Use shovels, rakes, or brooms for fine grading and touch up.

= Smooth out soil filling just exposing top netting of mat.

Temporary Soil Stabilization Removal
= Temporary soil stabilization removed from the site of the work must be disposed of if
necessary.

Costs

Relatively high compared to other BMPs. Biodegradable materials: $0.50 - $0.57/yd>
Permanent materials: $3.00 - $4.50/yd2. Staples: $0.04 - $0.05/staple. Approximate costs for
installed materials are shown below:

Rolled Erosion Control Products CoIsI:sI:::-l:g:re

Jute Mesh $6,500

Curled Wood Fiber $10,500

Straw $8,900

Biodegradable Wood Fiber $8,900
Coconut Fiber $13,000

Coconut Fiber Mesh $31,200

Straw Coconut Fiber $10,900

Plastic Netting $2,000

Plastic Mesh $3,200

Non-Biodegradable | Synthetic Fiber with Netting $34,800
Bonded Synthetic Fibers $50,000

Combination with Biodegradable $32,000

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov. 1999

Inspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season, and
at two-week intervals during the non-rainy season.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.
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»  Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication of BMPs.

s  If washout or breakage occurs, re-install the material after repairing the damage to the slope
or channel.

s Make sure matting is uniformly in contact with the soil.
s Check that all the lap joints are secure.

» Check that staples are flush with the ground.

» Check that disturbed areas are seeded.

References
Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service,
January 1991.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Geotextiles and Mats
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Geotextiles and Mats EC-7
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Silt Fetlge

SE-1

Description and Purpose

A silt fence is made of a filter fabric that has been entrenched,
attached to supporting poles, and sometimes backed by a
plastic or wire mesh for support. The silt fence detains
sediment-laden water, promoting sedimentation behind the
fence.

Suitable Applications

Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They should
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion. Silt
fences are generally ineffective in locations where the flow is
concentrated and are only applicable for sheet or overland
flows. Silt fences are most effective when used in combination
with erosion controls. Suitable applications include:

= Along the perimeter of a project.

= Below the toe or down slope of exposed and erodible slopes.
» Along streams and channels.

= Around temporary spoil areas and stockpiles.

m Below other small cleared areas.

Limitations

= Do not use in streams, channels, drain inlets, or anywhere flow

is concentrated.

Objectives

EC  Erosion Control v
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control
NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
< Primary Objective
7/ Secondary Objective

Targeted Constituents

Sediment v
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-9 Straw Bale Barrier
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SE-1 Silt Fence

= Do not use in locations where ponded water may cause flooding.

= Do not place fence on a slope, or across any contour line. If not installed at the same
elevation throughout, silt fences will create erosion.

=  Filter fences will create a temporary sedimentation pond on the upstream side of the fence
and may cause temporary flooding. Fences not constructed on a level contour will be
overtopped by concentrated flow resulting in failure of the filter fence.

= Improperly installed fences are subject to failure from undercutting, overlapping, or
collapsing.

- Not effective unless trenched and keyed in.
. Not intended for use as mid-slope protection on slopes greater than 4:1 (H:V).
- Do not allow water depth to exceed 1.5 ft at any point.

Implementation

General

A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and
attached to supporting posts, entrenched, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote

sedimentation behind the fence.

Silt fences are preferable to straw bale barriers in many cases. Laboratory work at the Virginia
Highway and Transportation Research Council has shown that silt fences can trap a much
higher percentage of suspended sediments than can straw bales. While the failure rate of silt
fences is lower than that of straw bale barriers, there are many instances where silt fences have
been improperly installed. The following layout and installation guidance can improve
performance and should be followed:

» Use principally in areas where sheet flow occurs.

= Don't use in streams, channels, or anywhere flow is concentrated. Don’t use silt fences to
divert flow.

s Don't use below slopes subject to creep, slumping, or landslides.

s Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that is not
finer than an equivalent opening size of 70.

= Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

= The maximum length of slope draining to any point along the silt fence should be 200 ft or
less.

s The maximum slope perpendicular to the fence line should be 1:1.
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Silt Fence SE-1

s Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 ft2 of ponding area should be provided for every acre draining to the fence.

= Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

= Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

s Silt fences should remain in place until the disturbed area is permanently stabilized.

Design and Layout

Selection of a filter fabric is based on soil conditions at the construction site (which affect the
equivalent opening size (EOS) fabric specification) and characteristics of the support fence
(which affect the choice of tensile strength). The designer should specify a filter fabric that
retains the soil found on the construction site yet that it has openings large enough to permit
drainage and prevent clogging. The following criteria is recommended for selection of the
equivalent opening size:

1. If 50 percent or less of the soil, by weight, will pass the U.S. Standard Sieve No. 200,
select the EOS to retain 85 % of the soil. The EOS should not be finer than EOS 7o0.

2. For all other soil types, the EOS should be no larger than the openings in the U.S.
Standard Sieve No. 70 except where direct discharge to a stream, lake, or wetland
will occur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, it is preferable to specify a fabric with openings as large as
allowed by the criteria. No fabric should be specified with an EOS smaller than U.S. Standard
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openings in a No. 200
sieve, filter fabric should not be used. Most of the particles in such a soil would not be retained
if the EOS was too large and they would clog the fabric quickly if the EOS were small enough to
capture the soil.

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of 0 °F to 120 °F.

= Layout in accordance with attached figures.

= For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt fence. Additional protection may
be a chain link fence or a cable fence.

= For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.
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SE-1 Silt Fence

Materials

Silt fence fabric should be woven polypropylene with a minimum width of 36 in. and a
minimum tensile strength of 100 1b force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1sec™* and 0.15 sec*in
conformance with the requirements in ASTM designation D4491.

Wood stakes should be commercial quality lumber of the size and shape shown on the plans.
Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable.

Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. long and
should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the
stakes together when joining two sections of fence should be 9 gauge or heavier wire.
Galvanizing of the fastening wire will not be required.

There are new products that may use prefabricated plastic holders for the silt fence and use
bar reinforcement instead of wood stakes. If bar reinforcement is used in lieu of wood
stakes, use number four or greater bar. Provide end protection for any exposed bar
reinforcement.

Installation Guidelines
Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

A trench should be excavated approximately 6 in. wide and 6 in. deep along the line the
proposed silt fence.

Bottom of the silt fence should be keyed-in a minimum of 12 in.

Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

When standard strength filter fabric is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy—duty wire staples at least 1 in.
long. The mesh should extend into the trench. When extra-strength filter fabric and closer
post spacing are used, the mesh support fence may be eliminated. Filter fabric should be
purchased in a long roll, then cut to the length of the barrier. When joints are necessary,
filter cloth should be spliced together only at a support post, with a minimum 6 in. overlap
and both ends securely fastened to the post.

The trench should be backfilled with compacted native material.

Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where a silt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the slope
as practicable. Silt fences close to the toe of the slope will be less effective and difficult to

maintain.
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Silt Fence SE-1

Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

Costs

Average annual cost for installation and maintenance (assumes 6 month useful life): $7 per
lineal foot (§850 per drainage acre). Range of cost is $3.50 - $9.10 per lineal foot.

Inspection and Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

Repair undercut silt fences.

Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed of, and replaced with new silt fence barriers.

Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence must be inspected and maintained.

Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired.

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft),
UESPA, 1990.

Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Environmental Protection Agency, Office of Water, Washington, DC, 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Silt Fence
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Gravel Bag Berm SE-6

Objectives
EC Erosion Control v
SE  Sediment Control v

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM \aterials Pollution Control

Legend:
v Primary Objective
v Secondary Objective

Targeted Constituents

Description and Purpose Sediment 7
A gravel bag berm is a series of gravel-filled bags placed on a Nutrients
level contour to intercept sheet flows. Gravel bags pond sheet Trash
flow runoff, allowing sediment to settle out, and release runoff Metals
slowly as sheet flows, preventing erosion. ,
Bacteria
Suitable Applications Oil and Grease
Organics

Gravel bag berms may be suitable:

m As alinear sediment control measure: - .
Potential Alternatives

- Below the toe of slopes and erodible slopes SE-1 Silt Fence
- Assediment traps at culvert/pipe outlets SE-5 Fiber Roll
SE-8 Sandbag Barrier
- Below other small cleared areas SE.9 Straw Bale Barier

- Along the perimeter of a site
- Down slope of exposed soil areas
- Around temporary stockpiles and spoil areas

- Parallel to a roadway to keep sediment off paved areas

- Along streams and channels

» Aslinear erosion control measure:
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SE-6 Gravel Bag Berm

- Along the face and at grade breaks of exposed and erodible slopes to shorten slope length
and spread runoff as sheet flow

- At the top of slopes to divert runoff away from disturbed slopes
- As check dams across mildly sloped construction roads

Limitations
s Gravel berms may be difficult to remove.

= Removal problems limit their usefulness in landscaped areas.
= Gravel bag berm may not be appropriate for drainage areas greater than 5 acres.

= Runoff will pond upstream of the filter, possibly causing flooding if sufficient space does not
exist.

» Degraded gravel bags may rupture when removed, spilling contents.
» Installation can be labor intensive.
= Berms may have limited durability for long-term projects.

s  When used to detain concentrated flows, maintenance requirements increase.

Implementation

General

A gravel bag berm consists of a row of open graded gravel-filled bags placed on a level contour.
When appropriately placed, a gravel bag berm intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment
to settle. The open graded gravel in the bags is porous, which allows the ponded runoff to flow
slowly through the bags, releasing the runoff as sheet flows. Gravel bag berms also interrupt the
slope length and thereby reduce erosion by reducing the tendency of sheet flows to concentrate
into rivulets, which erode rills, and ultimately gullies, into disturbed, sloped soils. Gravel bag
berms are similar to sand bag barriers, but are more porous.

Design and Layout
m Locate gravel bag berms on level contours.

- Slopes between 20:1 and 2:1 (H:V): Gravel bags should be placed at a maximum interval
of 50 ft (a closer spacing is more effective), with the first row near the slope toe.

- Slopes 2:1 (H:V) or steeper: Gravel bags should be placed at a maximum interval of 25 ft
(a closer spacing is more effective), with the first row placed the slope toe.

» Turn the ends of the gravel bag barriers up slope to prevent runoff from going around the
berm.

= Allow sufficient space up slope from the gravel bag berm to allow ponding, and to provide
room for sediment storage.
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Gravel Bag Berm SE-6

For installation near the toe of the slope, consider moving the gravel bag barriers away from
the slope toe to facilitate cleaning. To prevent flows behind the barrier, bags can be placed
perpendicular to a berm to serve as cross barriers.

Drainage area should not exceed 5 acres.

In Non-Traffic Areas:

- Height = 18 in. maximum

- Top width = 24 in. minimum for three or more layer construction
- Top width = 12 in. minimum for one or two layer construction

- Side slopes = 2:1 or flatter

In Construction Traffic Areas:

- Height = 12 in. maximum

- Top width = 24 in. minimum for three or more layer construction.
- Top width = 12 in. minimum for one or two layer construction.

- Side slopes = 2:1 or flatter.

Butt ends of bags tightly

On multiple row, or multiple layer construction, overlapp butt joints of adjacent row and row
beneath.

Use a pyramid approach when stacking bags.

Materials

Bag Material: Bags should be woven polypropylene, polyethylene or polyamide fabric or
burlap, minimum unit weight of 4 ounces/yd?, Mullen burst strength exceeding 300 Ib/in?in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355.

Bag Size: Each gravel-filled bag should have a length of 18 in., width of 12 in., thickness of
3 in., and mass of approximately 33 Ibs. Bag dimensions are nominal, and may vary based
on locally available materials.

Fill Material: Fill material should be 0.5 to 1 in. Class 2 aggregate base, clean and free
from clay, organic matter, and other deleterious material, or other suitable open graded,
non-cohesive, porous gravel.

Costs

Gravel filter: Expensive, since off-site materials, hand construction, and demolition/removal
are usually required. Material costs for gravel bags are average of $2.50 per empty gravel bag.
Gravel costs range from $20-$35 per yds.
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SE-6 Gravel BagLBerm

Inspection and Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

Gravel bags exposed to sunlight will need to be replaced every two to three months due to
degrading of the bags.

Reshape or replace gravel bags as needed.
Repair washouts or other damage as needed.

Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

Remove gravel bag berms when no longer needed. Remove sediment accumulation and
clean, re-grade, and stabilize the area. Removed sediment should be incorporated in the

project or disposed of.

References
Handbook of Steel Drainage and Highway Construction, American Iron and Steel Institute,

1983.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Pollution Plan Handbook, First Edition, State of California, Department of
Transportation Division of New Technology, Materials and Research, October 1992.
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Storm Drain Inlet Protection

SE-10

Objectives

EC Erosion Control
SE  Sediment Control v
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM \iaterials Pollution Control

Legend:
J Primary Objective
7 Secondary Objective

Description and Purpose

Storm drain inlet protection consists of a sediment filter or an
impounding area around or upstream of a storm drain, drop
inlet, or curb inlet. Storm drain inlet protection measures
temporarily pond runoff before it enters the storm drain,
allowing sediment to settle. Some filter configurations also
remove sediment by filtering, but usually the ponding action
results in the greatest sediment reduction.

Suitable Applications
Every storm drain inlet receiving sediment-laden runoff should
be protected.

Limitations
= Drainage area should not exceed 1 acre.

= Straw bales, while potentially effective, have not produced
in practice satisfactory results, primarily due to improper
installation.

= Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

= Inlet protection usually requires other methods of
temporary protection to prevent sediment-laden
stormwater and non-stormwater discharges from entering the
storm drain system.

= Sediment removal may be difficult in high flow conditions or if
runoff is heavily sediment laden. If high flow conditions are

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Potential Alternatives

SE-1 Silt Fence

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-9 Straw Bale Barrier

Stormwater
: Quallty
Association
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SE-10 Storm Drain Inlet Protection

expected, use other onsite sediment trapping techniques in conjunction with inlet
protection.

= Frequent maintenance is required.

= For drainage areas larger than 1 acre, runoff should be routed to a sediment-trapping device
designed for larger flows. See BMPs SE-2, Sediment Basin, and SE-3, Sediment Traps.

= Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation

General

Large amounts of sediment may enter the storm drain system when storm drains are installed
before the upslope drainage area is stabilized, or where construction is adjacent to an existing
storm drain. In cases of extreme sediment loading, the storm drain itself may clog and lose a
major portion of its capacity. To avoid these problems, it is necessary to prevent sediment from
entering the system at the inlets.

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap. Different types of inlet protection are appropriate for
different applications depending on site conditions and the type of inlet. Inlet protection
methods not presented in this handbook should be approved by the local stormwater
management agency.

Design and Layout

Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use.

» Limit upstream drainage area to 1 acre maximum. For larger drainage areas, use SE-2,
Sediment Basin, or SE-3, Sediment Trap, upstream of the inlet protection device.

= The key to successful and safe use of storm drain inlet protection devices is to know where
runoff will pond or be diverted.

. Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

= The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
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Storm Drain Inlet Protection SE-10

inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

Four types of inlet protection are presented below. However, it is recognized that other
effective methods and proprietary devices exist and may be selected.

- TFilter Fabric Fence: Appropriate for drainage basins with less than a 5% slope, sheet
flows, and flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

. Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

Provide area around the inlet for water to pond without flooding structures and property.

Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Installation

DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1) protection
is shown in the attached figure. Similar to constructing a silt fence; see BMP SE-1, Silt
Fence. Do not place filter fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes must be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.

5. Backfill the trench with gravel or compacted earth all the way around.

a DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated drop

inlet sediment trap (Type 2) is shown in the attached figures. Install filter fabric fence in
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SE-10 Storm Drain Inlet Protection

accordance with DI Protection Type 1. Size excavated trap to provide a minimum storage
capacity calculated at the rate 67 yd3/acre of drainage area. '

= DI Protection Type 3 - Gravel bag - The gravel bag barrier (Type 3) is shown in the
figures. Flow from a severe storm should not overtop the curb. In areas of high clay and
silts, use filter fabric and gravel as additional filter media. Construct gravel bags in
accordance with SE-6, Gravel Bag Berm. Gravel bags should be used due to their high

permeability.

1. Use sand bag made of geotextile fabric (not burlap) and fill with 0.75 in. rock or 0.25 in.
pea gravel.

2. Construct on gently sloping street.

3. Leave room upstream of barrier for water to pond and sediment to settle.

4. Place several layers of sand bags — overlapping the bags and packing them tightly
together.

5. Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

= DI Protection Type 4 — Block and Gravel Filter - The block and gravel filter (Type 4)
is shown in the figures. Block and gravel filters are suitable for curb inlets commonly used in
residential, commercial, and industrial construction.

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If
more than one strip is necessary, overlap the strips. Place filter fabric over the wire

mesh.

5. Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

3. Place wire mesh over the outside vertical face (open end) of the concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable

wire mesh with 0.5 in. opening.

4. Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in.

Costs
= Average annual cost for installation and maintenance (one year useful life) is $200 per inlet.

Inspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.
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Storm Drain Inlet Protection SE-10

s Filter Fabric Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced.
Make sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes.

s Gravel Filters. If the gravel becomes clogged with sediment, it must be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

s Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site ore disposed at an appropriate location.

= Remove storm drain inlet protection once the drainage area is stabilized.

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet as it
must be free of sediment and debris at the time of final inspection.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.
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§E-10 Storm Drain Inlet Protection

Silt Fence per SE-01
Geotextile Blanket

Drain inlet %

SECTION A=A

6" Min
overlap at ends
of silt fence.

X

A
|_—Geotextile Blanket
X

Sheet flow

%_e;:srethon =—Silt Fence per SE-01
X
|
B
S i
5 PLAN 3,
BS =z
%
DI PROTECTION TYPE 1
NOT TO SCALE
NOTES:

1 For use in areas where grading has been completed ond final soil stabilization

and seeding are pending.
2. Not applicable in paved areas.
3. Not applicable with concentrated flows.
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Storm Drain Inlet Protection SE-10

Stabilize area and
grade uniformly
around perimeter

Geotextile x
lanket =—Silt fence Per SE-01
X

1:1 slope
A\

10 |
X jDroin in‘etI %/J(/ 12 Min
| [ | | ‘N ”
o | SO 1L24 Max
Note: SR S

Remove sediment 4’
before reaching =
one—third full.

Section A—A

Concentrated — | Rock filter(use if flow
flow is concentrated)
XX ———

></—Edge of

|

prmmmm e m - - :»/ sediment trap
|
{

| —Drain inlet
X

A
Geotextile
X Blanket

Sheet flow

--—Silt fence Per SE-01

S

>

Plan Q
Pa
S
2

DI PROTECTION TYPE 2
NOT TO SCALE

Notes

1 For use in cleared and grubbed and in graded areas.

2. Shape basin so that longest inflow area faces longest length of trap.

3. For concentrated flows, shape basin in 2:1 ratio with length orierted
towards direction of fiow.
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SE-10 Storm Drain Inlet Protection

} [!n!et /Edge of| Pavement

Flow — =

~t——+—— Flow

Spillway, 1—bag high Sandbags
2—bags high

TYPICAL PROTECTION FOR INLET ON SUMP

Edge of Pavement
/ [[n[et

Spillway, 1-bag high Sondbags

2—-bags high

TYPICAL PROTECTION FOR INLET ON GRADE

NOTES:

Intended for short—term use.

Use to inhibit non—storm water flow.

Allow for proper maintenance and cleanup.

Bags must be removed after adjocent operation is completed

Not applicable in areas with high silts and clays without filtter fabric.

DI PROTECTION TYPE 5
NOT 1O SCALE

aRUd s
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Stabilized Construction Engrance/ Exit TC-1

Description and Purpose

A stabilized construction access is defined by a point of
entrance/exit to a construction site that is stabilized to reduce
the tracking of mud and dirt onto public roads by construction
vehicles.

Suitable Applications
Use at construction sites:

s Where dirt or mud can be tracked onto public roads.

s Adjacent to water bodies.

m  Where poor soils are encountered.

= Where dust is a problem during dry weather conditions.

Limitations
= Entrances and exits require periodic top dressing with
additional stones.

a This BMP should be used in conjunction with street
sweeping on adjacent public right of way.

s Entrances and exits should be constructed on level ground
only.

» Stabilized construction entrances are rather expensive to

construct and when a wash rack is included, a sediment trap of
some kind must also be provided to collect wash water runoff.

Objectives

EC Erosion Control v
SE  Sediment Control v
TC  Tracking Control v

WE  Wind Erosion Control
NS Non-Stormwater
Management Control

Waste Management and

WM \aterials Pollution Control

Legend:
/ Primary Objective
7 Secondary Objective

Targeted Constituents

Sediment v
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

-
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Stabilized Construction Entrance/Exit TC-1

Implementation

General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing
tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized

construction entrance/exit.

Design and Layout
s Construct on level ground where possible.

m Select 3 to 6 in. diameter stones.
= Use minimum depth of stones of 12 in. or as recommended by soils engineer.
= Construct length of 50 ft minimum, and 30 ft minimum width.

= Rumble racks constructed of steel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

» Provide ample turning radii as part of the entrance.
= Limit the points of entrance/exit to the construction site.
» Limit speed of vehicles to control dust.

= Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

= Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

» Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.

= Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/ roadway.
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Stabilized Construction Entrance/Exit TC-1

» If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

» Designate combination or single purpose entrances and exits to the construction site.

= Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

= Implement SE-7, Street Sweeping and Vacuuming, as needed.

= All exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

Inspection and Maintenance

= Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMPs are under way, inspect
weekly during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment.

= Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

m Keep all temporary roadway ditches clear.

» Check for damage and repair as needed.

» Replace gravel material when surface voids are visible.

= Remove all sediment deposited on paved roadways within 24 hours.
= Remove gravel and filter fabric at completion of construction

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area

Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPA Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.
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Stabilized Construction Entrance/Exit TC-1

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit

TC-1

NOTE:

Construct sediment barrier
and channelize runoff to
sediment trapping device
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Water Conservation Practices

NS-1

Objectives
EC  Erosion Control v
SE  Sediment Control v

TC  Tracking Control
WE  Wind Erosion Control

Non-Stormwater
NS Management Control v

Waste Management and

Wi Materials Pollution Control

Description and Purpose

Water conservation practices are activities that use water
during the construction of a project in a manner that avoids
causing erosion and the transport of pollutants offsite. These

practices can reduce or eliminate non-stormwater discharges.

Suitable Applications

Water conservation practices are suitable for all construction
sites where water is used, including piped water, metered
water, trucked water, and water from a reservoir.

Limitations
s None identified.

Implementation
» Keep water equipment in good working condition.

» Stabilize water truck filling area.

» Repair water leaks promptly.

» Washing of vehicles and equipment on the construction site

is discouraged.

= Avoid using water to clean construction areas. If water
must be used for cleaning or surface preparation, surface

should be swept and vacuumed first to remove dirt. This will

minimize amount of water required.

Legend:
v Primary Objective
7 Secondary Objective

Targeted Constituents

Sediment v
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

Assoclation
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www.cabmphandbooks.com

California Stormwater BMP Handbook

1of 2



NS-1 Water Conservation Practices

s Direct construction water runoff to areas where it can soak into the ground or be collected
and reused.

s Authorized non-stormwater discharges to the storm drain system, channels, or receiving
waters are acceptable with the implementation of appropriate BMPs.

» Lock water tank valves to prevent unauthorized use.

Costs
The cost is small to none compared to the benefits of conserving water.

Inspection and Maintenance
= Inspect and verify that activity based BMPs are in place prior to the commencement of
authorized non-stormwater discharges.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
are occuring.

» Repair water equipment as needed to prevent unintended discharges.
- Water trucks
- Water reservoirs (water buffalos)
- Irrigation systems
- Hydrant connections

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Concrete Curing NS-12

Objectives

EC  Erosion Control
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM Materials Pollution Control

Legend:
Ve Primary Objective
v Secondary Objective

Targeted Constituents

Description and Purpose Sediment 7
Concrete curing is used in the construction of structures such as Nutrients
bridges, retaining walls, pump houses, large slabs, and
. Do Trash
structured foundations. Concrete curing includes the use of Mot 7
both chemical and water methods. Discharges of stormwater etals
and non-stormwater exposed to concrete during curing may Bacteria
Oil and Grease v

have a high pH and may contain chemicals, metals, and fines.
Proper procedures reduce or eliminate the contamination of Organics
stormwater runoff during concrete curing.

Suitable Applications Potential Alternatives

Suitable applications include all projects where Portland None
Cement Concrete (PCC) and concrete curing chemicals are

placed where they can be exposed to rainfall, runoff from other

areas, or where runoff from the PCC will leave the site.

Limitations
None identified.

Implementation
Chemical Curing
= Avoid over spray of curing compounds.

= Minimize the drift of chemical cure as much as possible by

applying the curing compound close to the concrete surface.
Apply an amount of compound that covers the surface, but does
not allow any runoff of the compound.

= Use proper storage and handling techniques for concrete curing
compounds. Refer to WM-1, Material Delivery and Storage.
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NS-12 Concrete Curiqg_

s Protect drain inlets prior to the application of curing compounds.
m Refer to WM-4, Spill Prevention and Control.

Water Curing for Bridge Decks, Retaining Walls, and other Structures
= Direct cure water away from inlets and watercourses to collection areas for infiltration or
other means of removal in accordance with all applicable permits.

a  Collect cure water at the top of slopes and transport or dispose of water in a non-erodible
manner. See EC-9 Earth Dikes and Drainage Swales, EC-10, Velocity Dissipation Devices,

and EC-11, Slope Drains.

= Utilize wet blankets or a similar method that maintains moisture while minimizing the use
and possible discharge of water.

Costs
All of the above measures are generally low cost.

Inspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

s Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

= Ensure that employees and subcontractors implement appropriate measures for storage,
handling, and use of curing compounds.

= Inspect cure containers and spraying equipment for leaks.

References

Blue Print for a Clean Bay-Construction-Related Industries: Best Management Practices for
Stormwater Pollution Prevention; Santa Clara Valley Non Point Source Pollution Control
Program, 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Concrete Finishing

NS-13

Description and Purpose

Concrete finishing methods are used for bridge deck
rehabilitation, paint removal, curing compound removal, and
final surface finish appearances. Methods include sand
blasting, shot blasting, grinding, or high pressure water
blasting. Stormwater and non-stormwater exposed to concrete
finishing by-products may have a high pH and may contain
chemicals, metals, and fines. Proper procedures and
implementation of appropriate BMPs can minimize the impact
that concrete-finishing methods may have on stormwater and
non-stormwater discharges.

Suitable Applications
These procedures apply to all construction locations where
concrete finishing operations are performed.

Limitations
None identified.

Implementation
= Collect and properly dispose of water from high-pressure
water blasting operations.

= Collect contaminated water from blasting operations at the
top of slopes. Transport or dispose of contaminated water
while using BMPs such as those for erosion control. Referto
EC-9, Earth Dikes and Drainage Swales, EC-10, Velocity
Dissipation Devices, and EC-11, Slope Drains.

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Control v
Waste Management and
WM el Pollion Contol ¥
Legend:

J Primary Objective
7 Secondary Objective

Targeted Constituents

Sediment v
Nutrients

Trash

Metals v
Bacteria

Qil and Grease

Organics v

Potential Alternatives

None
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NS-13 Concrete Finishing_

s Direct water from blasting operations away from inlets and watercourses to collection areas
for infiltration or other means of removal (dewatering). Refer to NS-2 De-Watering
Operations.

s Protect inlets during sandblasting operations. Refer to SE-10, Storm Drain Inlet Protection.
s Refer to WM-8, Concrete Waste Management for disposal of concrete based debris.

= Minimize the drift of dust and blast material as much as possible by keeping the blasting
nozzle close to the surface.

s When blast residue contains a potentially hazardous waste, refer to WM-6, Hazardous Waste
Management.

Costs
These measures are generally of low cost.

Inspection and Maintenance

» Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

= Sweep or vacuum up debris from sandblasting at the end of each shift.

s At the end of each work shift, remove and contain liquid and solid waste from containment
structures, if any, and from the general work area.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Material Delivery and Storage

WM-1

Description and Purpose

Prevent, reduce, or eliminate the discharge of pollutants from
material delivery and storage to the stormwater system or
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in a designated area, installing
secondary containment, conducting regular inspections, and
training employees and subcontractors.

This best management practice covers only material delivery
and storage. For other information on materials, see WM-2,
Material Use, or WM-4, Spill Prevention and Control. For
information on wastes, see the waste management BMPs in this
section.

Suitable Applications
These procedures are suitable for use at all construction sites
with delivery and storage of the following materials:

» Soil stabilizers and binders

= Pesticides and herbicides

m Fertilizers

n Detergents

m Plaster

= Petroleum products such as fuel, oil, and grease

» Asphalt and concrete components

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:

/ Primary Objective
7 Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals

Bacteria
Oil and Grease
Organics

NS SKSKS

Potential Alternatives

None
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WM-1 Material Delivery and Storage

s Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing
compounds

= Concrete compounds

s Other materials that may be detrimental if released to the environment

Limitations
= Space limitation may preclude indoor storage.

m Storage sheds often must meet building and fire code requirements.

Implementation
The following steps should be taken to minimize risk:

» Temporary storage area should be located away from vehicular traffic.
= Material Safety Data Sheets (MSDS) should be supplied for all materials stored.
s Construction site areas should be designated for material delivery and storage.

= Material delivery and storage areas should be located near the construction entrances, away
from waterways, if possible.

- Avoid transport near drainage paths or waterways.
- Surround with earth berms. See EC-9, Earth Dikes and Drainage Swales.
- Placein an area which will be paved.

= Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of your
area. Contact the local Fire Marshal to review site materials, quantities, and proposed
storage area to determine specific requirements. See the Flammable and Combustible

Liquid Code, NFPA30.
= An up to date inventory of materials delivered and stored onsite should be kept.
= Hazardous materials storage onsite should be minimized.
s Hazardous materials should be handled as infrequently as possible.

= During the rainy season, consider storing materials in a covered area. Store materials in
secondary containments such as earthen dike, horse trough, or even a children’s wading pool
for non-reactive materials such as detergents, oil, grease, and paints. Small amounts of
material may be secondarily contained in “bus boy” trays or concrete mixing trays.

= Do not store chemicals, drums, or bagged materials directly on the ground. Place these
items on a pallet and, when possible, in secondary containment.
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Material Deliverl and Storage WM-1

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Chemicals should be kept in their original labeled containers.

Employees and subcontractors should be trained on the proper material delivery and storage
practices.

Employees trained in emergency spill cleanup procedures must be present when dangerous
materials or liquid chemicals are unloaded.

If significant residual materials remain on the ground after construction is complete,
properly remove materials and any contaminated soil. See WM-7, Contaminated Soil
Management. If the area is to be paved, pave as soon as materials are removed to stabilize
the soil.

Material Storage Areas and Practices

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 should
be stored in approved containers and drums and should not be overfilled. Containers and
drums should be placed in temporary containment facilities for storage.

A temporary containment facility should provide for a spill containment volume able to
contain precipitation from a 25 year storm event, plus the greater of 10% of the aggregate
volume of all containers or 100% of the capacity of the largest container within its boundary,
whichever is greater.

A temporary containment facility should be impervious to the materials stored therein for a
minimum contact time of 72 hours.

A temporary containment facility should be maintained free of accumulated rainwater and
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected
and placed into drums. These liquids should be handled as a hazardous waste unless testing
determines them to be non-hazardous. All collected liquids or non-hazardous liquids should
be sent to an approved disposal site.

Sufficient separation should be provided between stored containers to allow for spill cleanup
and emergency response access.

Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

Throughout the rainy season, each temporary containment facility should be covered during
non-working days, prior to, and during rain events.

Materials should be stored in their original containers and the original product labels should
be maintained in place in a legible condition. Damaged or otherwise illegible labels should
be replaced immediately.
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WM-1 Material Delivery and Storage

= Bagged and boxed materials should be stored on pallets and should not be allowed to
accumulate on the ground. To provide protection from wind and rain throughout the rainy
season, bagged and boxed materials should be covered during non-working days and prior to
and during rain events.

= Stockpiles should be protected in accordance with WM-3, Stockpile Management.
s Materials should be stored indoors within existing structures or sheds when available.

m Proper storage instructions should be posted at all times in an open and conspicuous
location.

= An ample supply of appropriate spill clean up material should be kept near storage areas.
s Also see WM-6, Hazardous Waste Management, for storing of hazardous materials.

Material Delivery Practices
= Keep an accurate, up-to-date inventory of material delivered and stored onsite.

= Arrange for employees trained in emergency spill cleanup procedures to be present when
dangerous materials or liquid chemicals are unloaded.

Spill Cleanup
= Contain and clean up any spill immediately.

» Properly remove and dispose of any hazardous materials or contaminated soil if significant
residual materials remain on the ground after construction is complete. See WM-7,
Contaminated Soil Management.

= See WM-4, Spill Prevention and Control, for spills of chemicals and/or hazardous materials.

Cost
= The largest cost of implementation may be in the construction of a materials storage area
that is covered and provides secondary containment.

Inspection and Maintenance

s Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

m Keep an ample supply of spill cleanup materials near the storage area.

= Keep storage areas clean, well organized, and equipped with ample cleanup supplies as
appropriate for the materials being stored.

= Repair or replace perimeter controls, containment structures, covers, and liners as needed to
maintain proper function.
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Material Delivery and Storage WM-1

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.
Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Spill Prevention and Control

WM-4

Description and Purpose

Prevent or reduce the discharge of pollutants to drainage
systems or watercourses from leaks and spills by reducing the
chance for spills, stopping the source of spills, containing and
cleaning up spills, properly disposing of spill materials, and
training employees.

This best management practice covers only spill prevention and
control. However, WM-1, Materials Delivery and Storage, and
WM-2, Material Use, also contain useful information,
particularly on spill prevention. For information on wastes, see
the waste management BMPs in this section.

Suitable Applications

This BMP is suitable for all construction projects. Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following materials:

» Soil stabilizers/binders
m Dust palliatives

» Herbicides

»  Growth inhibitors

» Fertilizers

= Deicing/anti-icing chemicals

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:

/ Primary Objective
v/ Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals
Bacter

Oil and Grease
Organi

ia

SN SKSAKS

CS

Potential Alternatives

None
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Spill Prevention and Control WM-4

s Fuels
m Lubricants
m  Other petroleum distillates

Limitations
= In some cases it may be necessary to use a private spill cleanup company.

» This BMP applies to spills caused by the contractor and subcontractors.

» Procedures and practices presented in this BMP are general. Contractor should identify
appropriate practices for the specific materials used or stored onsite

Implementation
The following steps will help reduce the stormwater impacts of leaks and spills:

Education

s Be aware that different materials pollute in different amounts. Make sure that each
employee knows what a “significant spill” is for each material they use, and what is the
appropriate response for “significant” and “insignificant” spills.

» Educate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

= Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate
into regular safety meetings).

= Establish a continuing education program to indoctrinate new employees.

= Have contractor’s superintendent or representative oversee and enforce proper spill
prevention and control measures.

General Measures

a  To the extent that the work can be accomplished safely, spills of oil, petroleum products,
substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately.

s Store hazardous materials and wastes in covered containers and protect from vandalism.
» Place a stockpile of spill cleanup materials where it will be readily accessible.

» Train employees in spill prevention and cleanup.

» Designate responsible individuals to oversee and enforce control measures.

= Spills should be covered and protected from stormwater runon during rainfall to the extent
that it doesn’t compromise clean up activities.

= Do not bury or wash spills with water.
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_S_Eill Prevention and Control WM-4

s Store and dispose of used clean up materials, contaminated materials, and recovered spill
material that is no longer suitable for the intended purpose in conformance with the
provisions in applicable BMPs.

= Do not allow water used for cleaning and decontamination to enter storm drains or
watercourses. Collect and dispose of contaminated water in accordance with WM-10, Liquid

Waste Management.

= Contain water overflow or minor water spillage and do not allow it to discharge into
drainage facilities or watercourses.

= Place proper storage, cleanup, and spill reporting instructions for hazardous materials
stored or used on the project site in an open, conspicuous, and accessible location.

» Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies
as appropriate for the materials being stored. Perimeter controls, containment structures,

covers, and liners should be repaired or replaced as needed to maintain proper function.

Cleanup
= Clean up leaks and spills immediately.

= Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. If the spilled material is hazardous, then the used cleanup
materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

s Never hose down or bury dry material spills. Clean up as much of the material as possible
and dispose of properly. See the waste management BMPs in this section for specific
information.

Minor Spills
= Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be
controlled by the first responder at the discovery of the spill.
= Use absorbent materials on small spills rather than hosing down or burying the spill.
s Absorbent materials should be promptly removed and disposed of properly.
= Follow the practice below for a minor spill:
- Contain the spread of the spill.

- Recover spilled materials.

. Clean the contaminated area and properly dispose of contaminated materials.

Semi-Significant Spills

= Semi-significant spills still can be controlled by the first responder along with the aid of
other personnel such as laborers and the foreman, etc. This response may require the
cessation of all other activities.
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§_|3ill PrevLention and Control WM-4

= Spills should be cleaned up immediately:

Contain spread of the spill.
Notify the project foreman immediately.

If the spill occurs on paved or impermeable surfaces, clean up using "dry” methods
(absorbent materials, cat litter and/or rags). Contain the spill by encircling with
absorbent materials and do not let the spill spread widely.

If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen
dike. Dig up and properly dispose of contaminated soil.

I the spill occurs during rain, cover spill with tarps or other material to prevent
contaminating runoff.

Significant/Hazardous Spills
» For significant or hazardous spills that cannot be controlled by personnel in the immediate
vicinity, the following steps should be taken:

Notify the local emergency response by dialing 911. In addition to 911, the contractor will
notify the proper county officials. It is the contractor's responsibility to have all
emergency phone numbers at the construction site.

Notify the Governor's Office of Emergency Services Warning Center, (916) 845-8911.

For spills of federal reportable quantities, in conformance with the requirements in 40
CFR parts 110,119, and 302, the contractor should notify the National Response Center

at (800) 424-8802.
Notification should first be made by telephone and followed up with a written report.

The services of a spills contractor or a Haz-Mat team should be obtained immediately.
Construction personnel should not attempt to clean up until the appropriate and
qualified staffs have arrived at the job site.

Other agencies which may need to be consulted include, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway Patrol, the
City/County Police Department, Department of Toxic Substances, California Division of
Oil and Gas, Cal/OSHA, etc.

Reporting
= Report significant spills to local agencies, such as the Fire Department; they can assist in
cleanup.

= Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-8802

(24 hours).

Use the following measures related to specific activities:

4 0of 6

California Stormwater BMP Handbook January 2003

Construction
www.cabmphandbooks.com



Spill Prevention and Control WM-4

Vehicle and Equipment Maintenance
= If maintenance must occur onsite, use a designated area and a secondary containment,
located away from drainage courses, to prevent the runon of stormwater and the runoff of

spills.
= Regularly inspect onsite vehicles and equipment for leaks and repair immediately

= Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment onsite.

= Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

= Place drip pans or absorbent materials under paving equipment when not in use.

s Use absorbent materials on small spills rather than hosing down or burying the spill.
Remove the absorbent materials promptly and dispose of properly.

= Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip
pans or other open containers lying around

= Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Ol filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.

= Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries even if you think all the acid has drained out. If youdropa battery, treat it as if it is
cracked. Put it into the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
» If fueling must occur onsite, use designate areas, located away from drainage courses, to
prevent the runon of stormwater and the runoff of spills.

= Discourage “topping off” of fuel tanks.

= Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks.

Costs
Prevention of leaks and spills is inexpensive. Treatment and/ or disposal of contaminated soil
or water can be quite expensive.

Inspection and Maintenance

= Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur.
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Spill Prevention and Control WM-4

= Keep ample supplies of spill control and cleanup materials onsite, near storage, unloading,
and maintenance areas.

= Update your spill prevention and control plan and stock cleanup materials as changes occur
in the types of chemicals onsite.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Concrete Waste Management

WM-8

Objectives

CONCRETE
WASHOUT
AREA

Description and Purpose

Prevent or reduce the discharge of pollutants to stormwater
from concrete waste by conducting washout offsite, performing
onsite washout in a designated area, and training employee and
subcontractors.

Suitable Applications
Concrete waste management procedures and practices are
implemented on construction projects where:

m Concrete is used as a construction material or where
concrete dust and debris result form demolition activities

» Slurries containing portland cement concrete (PCC) or
asphalt concrete (AC) are generated, such as from saw
cutting, coring, grinding, grooving, and hydro-concrete
demolition

» Concrete trucks and other concrete-coated equipment are
washed onsite

m Mortar-mixing stations exist
m  See also NS-8, Vehicle and Equipment Cleaning

Limitations
s Offsite washout of concrete wastes may not always be possible.

EC  Erosion Control
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and s

WM \taterials Pollution Control

Legend:
/ Primary Objective
7/ Secondary Objective

Targeted Constituents

Sediment v
Nutrients

Trash

Metals v
Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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WM-8 Concrete Waste Management

Implementation
The following steps will help reduce stormwater pollution from concrete wastes:

= Discuss the concrete management techniques described in this BMP (such as handling of
concrete waste and washout) with the ready-mix concrete supplier before any deliveries are
made.

» Incorporate requirements for concrete waste management into material supplier and
subcontractor agreements.

= Store dry and wet materials under cover, away from drainage areas.

= Avoid mixing excess amounts of fresh concrete.

»  Perform washout of concrete trucks offsite or in designated areas only.

= Do not wash out concrete trucks into storm drains, open ditches, streets, or streams.
= Do not allow excess concrete to be dumped onsite, except in designated areas.

m For onsite washout:

- Locate washout area at least 50 feet from storm drains, open ditches, or water bodies.
Do not allow runoff from this area by constructing a temporary pit or bermed area large
enough for liquid and solid waste.

- Wash out wastes into the temporary pit where the concrete can set, be broken up, and
then disposed properly.

= Avoid creating runoff by draining water to a bermed or level area when washing concrete to
remove fine particles and expose the aggregate.

= Do not wash sweepings from exposed aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile or dispose in the trash.

Education
= Educate employees, subcontractors, and suppliers on the concrete waste management
techniques described herein.

= Arrange for contractor’s superintendent or representative to oversee and enforce concrete
waste management procedures.

Concrete Slurry Wastes
s PCC and AC waste should not be allowed to enter storm drains or watercourses.

s PCC and AC waste should be collected and disposed of or placed in a temporary concrete
washout facility.

= A sign should be installed adjacent to each temporary concrete washout facility to inform
concrete equipment operators to utilize the proper facilities.
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Concrete Waste Management WM-8

= Below grade concrete washout facilities are typical. Above grade facilities are used if
excavation is not practical.

s A foreman or construction supervisor should monitor onsite concrete working tasks, such as
saw cutting, coring, grinding and grooving to ensure proper methods are implemented.

= Saw-cut PCC slurry should not be allowed to enter storm drains or watercourses. Residue
from grinding operations should be picked up by means of a vacuum attachment to the
grinding machine. Saw cutting residue should not be allowed to flow across the pavement
and should not be left on the surface of the pavement. See also NS-3, Paving and Grinding
Operations; and WM-10, Liquid Waste Management.

» Slurry residue should be vacuumed and disposed in a temporary pit (as described in OnSite
Temporary Concrete Washout Facility, Concrete Transit Truck Washout Procedures, below)
and allowed to dry. Dispose of dry slurry residue in accordance with WM-5, Solid Waste
Management.

Onsite Temporary Concrete Washout Facility, Transit Truck Washout

Procedures

» Temporary concrete washout facilities should be located a minimum of 50 ft from storm
drain inlets, open drainage facilities, and watercourses. Each facility should be located away
from construction traffic or access areas to prevent disturbance or tracking.

= A sign should be installed adjacent to each washout facility to inform concrete equipment
operators to utilize the proper facilities.

= Temporary concrete washout facilities should be constructed above grade or below grade at
the option of the contractor. Temporary concrete washout facilities should be constructed
and maintained in sufficient quantity and size to contain all liquid and concrete waste
generated by washout operations.

s Temporary washout facilities should have a temporary pit or bermed areas of sufficient
volume to completely contain all liquid and waste concrete materials generated during
washout procedures.

= Washout of concrete trucks should be performed in designated areas only.
= Only concrete from mixer truck chutes should be washed into concrete wash out.

s Concrete washout from concrete pumper bins can be washed into concrete pumper trucks
and discharged into designated washout area or properly disposed of offsite.

= Once concrete wastes are washed into the designated area and allowed to harden, the
concrete should be broken up, removed, and disposed of per WM-5, Solid Waste
Management. Dispose of hardened concrete on a regular basis.

= Temporary Concrete Washout Facility (Type Above Grade)

- Temporary concrete washout facility (type above grade) should be constructed as shown
on the details at the end of this BMP, with a recommended minimum length and
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WM-8 Concrete Waste Management

minimum width of 10 ft, but with sufficient quantity and volume to contain all liquid and
concrete waste generated by washout operations.

. Straw bales, wood stakes, and sandbag materials should conform to the provisions in SE-
9, Straw Bale Barrier.

- Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and
should be free of holes, tears, or other defects that compromise the impermeability of the

material.
Temporary Concrete Washout Facility (Type Below Grade)

- Temporary concrete washout facilities (type below grade) should be constructed as
shown on the details at the end of this BMP, with a recommended minimum length and
minimum width of 10 ft. The quantity and volume should be sufficient to contain all
liquid and concrete waste generated by washout operations.

- Lath and flagging should be commercial type.

- Plastic lining material should be a minimum of 10 mil polyethylene sheeting and should
be free of holes, tears, or other defects that compromise the impermeability of the
material.

Removal of Temporary Concrete Washout Facilities

When temporary concrete washout facilities are no longer required for the work, the
hardened concrete should be removed and disposed of. Materials used to construct
temporary concrete washout facilities should be removed from the site of the work and

disposed of.

Holes, depressions or other ground disturbance caused by the removal of the temporary
concrete washout facilities should be backfilled and repaired.

Costs
All of the above are low cost measures.

Inspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

Temporary concrete washout facilities should be maintained to provide adequate holding
capacity with a minimum freeboard of 4 in. for above grade facilities and 12 in. for below
grade facilities. Maintaining temporary concrete washout facilities should include removing
and disposing of hardened concrete and returning the facilities to a functional condition.
Hardened concrete materials should be removed and disposed of.

Washout facilities must be cleaned, or new facilities must be constructed and ready for use
once the washout is 75% full.
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WM-8 ConcretelNaste Management
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Sanitary/Septic Waste Management WM-9

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and V4

WM \taterials Pollution Control

Legend:
J Primary Objective
v Secondary Objective

Description and Purpose

Proper sanitary and septic waste management prevent the
discharge of pollutants to stormwater from sanitary and septic
waste by providing convenient, well-maintained facilities, and
arranging for regular service and disposal. :

Suitable Applications

Sanitary septic waste management practices are suitable for use
at all construction sites that use temporary or portable sanitary
and septic waste systems.

Limitations
None identified.

Implementation

Sanitary or septic wastes should be treated or disposed of in
accordance with state and local requirements. In many cases,
one contract with a local facility supplier will be all that it takes
to make sure sanitary wastes are properly disposed.

Storage and Disposal Procedures

m Temporary sanitary facilities should be located away from
drainage facilities, watercourses, and from traffic
circulation. When subjected to high winds or risk of high
winds, temporary sanitary facilities should be secured to
prevent overturning.

m  Wastewater should not be discharged or buried within the
project site.

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

AN R

Potential Alternatives

None
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WM-9 Sanitary/Septic Waste Management

Sanitary and septic systems that discharge directly into sanitary sewer systems, where

L]
permissible, should comply with the local health agency, city, county, and sewer district
requirements.

m Only reputable, licensed sanitary and septic waste haulers should be used.

m Sanitary facilities should be located in a convenient location.

s Untreated raw wastewater should never be discharged or buried.

m Temporary septic systems should treat wastes to appropriate levels before discharging.

» Ifusing an onsite disposal system (OSDS), such as a septic system, local health agency
requirements must be followed.

» Temporary sanitary facilities that discharge to the sanitary sewer system should be properly
connected to avoid illicit discharges.

= Sanitary and septic facilities should be maintained in good working order by a licensed
service.

» Regular waste collection by a licensed hauler should be arranged before facilities overflow.

Education

s Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and
disposal procedures.

m Educate employees, subcontractors, and suppliers of potential dangers to humans and the
environment from sanitary and septic wastes.

» Instruct employees, subcontractors, and suppliers in identification of sanitary and septic
waste.

» Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

m Establish a continuing education program to indoctrinate new employees.

Costs

All of the above are low cost measures.

Inspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of

n
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

» Arrange for regular waste collection.

» Ifhigh winds are expected, portable sanitary facilities must be secured with spikes or
weighed down to prevent over turning.

N
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Sanitary/Septic Waste Management WM-9
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Drain Insert MP-52

L. Maintenance Concerns,
General Description Objectives, and Goals

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

= Sediment Removal

Inspection/Maintenance Considerations Targeted Constituents

Washout problems increase with rain intensity. Susceptibility of

accumulated sediments to be re-suspended at low flow rates, can v Sediment
be corrected with an energy dissipater between gate and Nutrients
treatment areas. v Trash
v Metals
Bacteria
v Oil and Grease
v Organics
s Removal Effectiveness
inni See New Development and
" Eflggf)t nfi?lrgsedimem buildup and proper A&?Z::fgglgr?g giftgrle Redevelopment }gandbook-Section 5.
: } significant storms
After construction.

m Verify that stormwater enters the unit and
does not leak around the perimeter.

m Remove sediment as needed. . At the beginning of the
: wet season and as
necessary
Stormwater
Quality
Association
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Flo-Gard Filter
installed

FloGard®

A multi-mode! flexible-body catch basin insert designed to collect silt, debris and petroleum hydrocarbons from water
runoff.

The working chamber of the FloGard® is made of durable geotextile fabric which is easily replaced and provides for
flexibility, ease of maintenance and economy. It is designed to collect silt and debris, as well as petroleum hydrocarbons

(oils and greases). As with all FloGard® series filters, the standard FloGard® performs as an effective filtering device at low
flows ("first flush”) and, because of the built-in high flow bypass, will not impede the system’s maximum design flow.

FloGard® inserts are available in sizes to fit most industry-standard drainage inlets (...flat grated, combination, curb and
round inlets).
FloGard® catch basin inserts are recommended for areas subject to silt and debris as well as low-to-moderate levels of

petroleum hydrocarbon (oils and grease). Examples of such areas are vehicle parking lots, aircraft ramps, truck and bus
storage yards, corporation yards, subdivision streets and public streets.

US Patent No. 6,976,808

Questions? Contact Kristar at (800) 579-8819. 06/06



FloGard® Filter

installed
Solids
Model No. inlet 1.D. Grate O.D. cgs&’i‘ﬂ'i, ) F"’e{;‘i )Flow Tcg:lp Bm:)ss
FF-12D 12" x 12" 14" x 14" 0.3 0.5 0.2
FF-V64D 14" x 14" 16" x 16" 0.3 05 0.2
FF-16D 16" x 16" 18" x 18" 0.5 0.8 0.4
FF-1624D 16" x 24" 16" x 26" 0.6 1.1 0.6
FF-18D 18" x 18" 20" x 20" 0.5 0.9 0.5
FF-1824D 18" x 24" 20" x 24" 0.6 1.1 0.6
FF-1836SD 18" x 36" 18" x 40" 1.0 1.7 1.1
FF-1836DGO 18" x 36" 18" x 40" 1.0 1.7 1.1
FF-1848DGO 48" x 48" 18" x 52" 12 2.1 1.4
FF-21D 22" x 22" 24" x 24" 0.7 1.2 0.7
FF-24D 24" x 24" 26" x 26" 0.8 1.4 0.9
FF-24DGO 24" x 24" 18" x 36" 0.8 1.4 0.9
FF-2430D 24" x 30" 26" x 30" 1.0 1.7 1.1
FF-2436D 24" x 36" 24" x 40" 1.1 1.9 1.3
FF-2436DGO 24" x 36" 24" x 40" 11 1.9 1.3
FF-2448D(2pc) 24" x 48" 26" x 48" 1.3 2.3 1.6
FF-30D 30" x 30" 30" x 34" 1.1 1.9 1.3
FF-36D(2pc) 36" x 36" 36" x 40" 1.3 2.3 1.6
FF-3648D(2pc) 36" x 48" 40" x 40" 1.6 2.7 1.9
NOTES: FF-48D (2 pc) 48" x 48" 48" x 52" 1.8 32 2.3
1. Storage capacity reflects 80% of maximum solids
collection prior to bypass. FLOG ARD®

2. Filtered flow rate includes a safety factor of 2.

3. FloGard® Catch Basin Filter inserts are available
in the standard sizes (see above) or in custom sizes.

Call for details on custom size inserts.

4, FloGard®filter inserts should be used in conjunction
with a regular maintenance program. Refer to
manufacturer's recommended maintenance guidelines.

US Patent No. 6,976,808

CATCH BASIN FILTER INSERT

(Frame Mount)

FLAT GRATED INLET

KriStar Enterprises, Inc., Santa Rosa, CA (800) 579-8819

12/04




Test Results
FloGard® and FloGard+PLUS™

Oil and Grease and Particle Removal by
KriStar Flo-Gard and Flo-Gard High Capacity Stormdrain
Inserts

by Michael K. Stenstrom
Sim-Lin Lau

Civil and Environmental Engineering Department
University of California, Los Angeles
4173 Engineering 1
Los Angeles, CA 90095-1593

February 20, 2002

Summary

A series of experiments was performed in a small but full-scale catch basin simulator to
determine the efficiency of various Kristar (Fossil Filter) catch basin inserts to remove oil
and grease and suspended solids. Catch basin inserts are devices used in stormwater
collection systems to remove various pollutants, including suspended solids, litter and oil and
grease. Devices from several other manufacturers have also been tested in this same facility.
This work builds upon an earlier project to develop catch basin inserts, which was funded in
part by the Santa Monica Bay Restoration Project and in part by a consortium of cities and

agencies.

All experiments were conducted in a full-scale “mock” catch basin (36 inch wide opening)
located in a laboratory at UCLA. The catch basin is constructed of plywood and stands
above grade to allow easy access and installation of prototype devices. The catch basin
operates with tap water at flow rates from near zero to 200 gallons per minute (GPM).
Various levels of contaminants can be added to the influent to simulate stormwater.

Tests were performed on two types of inserts, called F loGard™ and FloGard™ High
Capacity, over flow rates ranging from 15 to 25 gallons per minute (GPM). Testing was
performed to determine oil and grease removal rate for influent concentrations that varied
from 16 mg/L to 36 mg/L for time periods from 30 to 180 minutes. Total suspended solids
(TSS) removal was evaluated for concentrations from 65 to 100 mg/L for 30minute periods.
Automobile crank case oil was used to simulate oil and grease in stormwater. Graded sand
was used to simulate TSS in stormwater. Two types of sorbents were used for the oil and
grease studies: Fossil Rock™, an aluminum silicate sorbent, and Rubberizer™, an organic
polymer. Both are commercially available for this and other applications.



Oil and grease removal efficiency ranged from 70 to 80% for most conditions. Sand removal
was nearly 100% for particles 30 mesh (589 to 833 mm) and larger, 20% for particles 60
mesh (250 to 420 mm) and nearly zero for smaller particles.

Experimental Methods

Figure 1 show is a schematic diagram of the experimental facility. Building water (tap
water) is connected to the catch basin simulator via a 3-inch diameter pipe. Two flow meters
are provided. The first is an ultrasonic flow meter (Dynasonic UST-603, Naperville, IL) that
uses Doppler effect to determine the velocity of flowing particles. From the velocity and
known pipe diameter, the flow is calculated. In this application, there are too few particles
in the tap water and a small quantity of air is added to simulate particles. A second flow
meter (Signet +GF+, Cole-Parmer, Chicago, IL) using a paddle wheel is also used. The
paddle wheel rotations are counted and the flow rate is proportional to the rotations; different
calibrations are provided for different pipe diameters.



Air Injection
Point

3 in. Tap water line.

’ £l ]
Stilling
M O X - »
Control Valve — T Chamber
11.5
® Doppler Effect
Flow Meter
»
Paddle Wheel ) /’
Flow Meter Contaminant |—— >
Reservoir Metering
Pump
« Kristar Insert ¢
Effluent Influent
Sample Sample
Point Point

The ultrasonic meter is used for higher flows while the paddle wheel meter is more
convenient for low flows. The paddle wheel meter was generally used during these

experiments.

The pipe connects to the stilling basin, which discharges into a 24 inch-wide flume. The
purpose of the stilling basin is to dampen velocities from the inlet as well as to insure a
constant flow rate. The flume is 10 feet long and connects to the catch basin. All
contaminants (oil and grease, sand, etc.) were introduced into the 24-inch flume. Liquids
were pumped into the flume using a peristaltic metering pump. The sand was “sprinkled”
into the flow from preweighed sample bottles over 1 or 2-minute intervals. In this way the
appropriate amounts of sand were released every one or two minutes. This process was
continued throughout the test. The flume provides adequate mixing to disperse all materials.

Back to Top of Page




Test Sequence

Influent samples were collected from the free surface as the water spilled into the inlet
device. Effluent samples were collected by passing glass sample bottles below the inlet
device. Tests were begun by collecting a influent sample prior to the introduction of any
contaminants to the flume. Next the metering pump was turned on. Effluent samples were
collected periodically for the test duration. Generally 10 to 12 samples were collected for
each test, and samples were evenly distributed over time. Two additional influent samples
were collected at times equal to approximately one-third and two-thirds of the test duration.

At the end of the test, the metering pump was turned off. In previous testing sampling
continued for 30 minutes after ending oil and grease addition. For aluminum silicate,
Rubberizer and OARs sorbents at the concentrations used in these studies, it was shown that
no measurable oil and grease desorbs. In some cases the sorbents were reused, which
simulates sequential rainfall. For these tests, the sorbent was allowed to dry but was not
modified in anyway. Samples were generally analyzed within 16 hours after the tests were

completed.

Oil and grease removal test

Tests were generally performed for 30 minutes (see Table 1 for a summary of all tests). Used
crankcase lubricating oil (from automobiles) was used as the oil and grease source. One
batch was used for all tests. Influent oil and grease samples were collected as the oil/water
combination flowed into the insert. Effluent samples were collected by capturing flow from
the bottom of the insert. Efficiencies were calculated by subtracting the measured effluent
concentrations from the average influent concentration. All tests were performed at constant

flow rate.

0il and Grease Analysis. Oil and grease was measured using a solid phase extraction (SPE)
technique developed earlier by the authors (Lau and Stenstrom, 1997). This technique uses a
known volume of sample (generally 500 ml for this study), which is pumped through an SPE
column at a constant but low rate (e.g., 5 ml/min). The oil and grease in the sample is sorbed
on the SPE column. After the sample is pumped through the column, it is eluted with a small
volume of solvent (5 ml):methylene chloride and hexane. The sample bottle is also washed
with a small volume of isopropanol. The two solvent volumes are combined and placed in a
tarred container. The solvents are allowed to dry at 50°C using a gentle nitrogen purge. The
residue is weighed and the results are reported as mg/L based upon the original sample
volume. This method has the advantages of higher recovery, especially for the more volatile
components in oil and grease, and using less solvent. By using different sample volumes is it
possible to have different detection limits, and the limit with 500-ml sample volume is
typically 0.25 mg/L. This method does not quantitatively measure oil and grease adsorbed to
solids and an alternate technique must be used for particle-bound oil and grease. However,
this is not important for this study because no particles where added to the tap water used for

oil and grease testing.



Sand particle removal test

Sand particles were prepared by sieving sands from various sources, but mostly from sand
used for concrete construction. A series of ASTM standard sieves were used. Particles were
selected to demonstrate removal efficiency, as opposed to simulate particles found in
stormwater. For the screen provide in the high capacity FloGard™, sieve sizes of 20, 30, 40,
60 and 100 (2000, 833, 589, 420, 250, 149 mm respectively)were selected. Equal, known
masses of each sand particle size were released into the flume over a 30 minute test which
flowed into the insert. Below the insert, a fine screen, corresponding to 325 mesh (45 mm),
captured the particles not removed by the insert. At the end of the test, the 325-mesh screen
was removed and the retained sand particles were collected, dried, sieved and weighed. The
weight of recovered particles in each sieve size was compared to the amount of sand released
into the flume to calculate efficiency. As expected the large particles were removed well,
while the smaller particles were removed poorly. The smallest sand particles are smaller

than the mesh openings.

Three sand removal tests were performed. One was performed at 25 gallons per minute
(GPM) and two were performed at 15 GPM. Sand was added to create influent

concentrations equal to 65 to 100 mg/L

Inserts

The two inserts tested were standard units and were modified only to allow them to
be accurately positioned in the simulated catch basin. This required the end
brackets to be modified to allow attachment. The pollutant removal parts of the
inserts (e.g., sorbent pouches, screens) were not modified. The FloGard™ insert
measured 35 inches long by 22 inches wide and was open in the middle. The
opening was 27 inches long and 15 inches wide. The area between the opening
and the outside dimensions is a trough of screen and contained 6 pouches or
“sausages” of sorbent. The opening is provided to allow high flows to bypass. The
sorbent pouches can be replaced in both models without removing the insert. The
FloGard™ high capacity insert was 35 inches long by 17 inches deep. The central
section is fully enclosed and forms a bag that retains litter and debris. The internal
dimensions are 32 long by 12 inches wide, and the bag is 28 inches deep. Sorbent
pouches (12) are one was screen, just like the walls, while the other was non-woven
polypropylene. Manufacturer’s literature should be consulted for more precise

information.

Table 1. Oil and grease removal test conditions used.

Test Insert Type Sorbent | Flow rate | Duration | Influent conc.
No. (GPM) (min) (mg/L)

1 FloGard™ High Capacity | Fossil Rock 15 30 16

2 From test 1 15 30 29

3 From test 2 15 180 26

4 Flo-Gard Fossil Rock 15 30 34




5 From test 4 15 30 34
6 From test 5 15 180 34
7 FloGard™ High Capacity, | Rubberizer 15 30 36
non-woven bottom
8 From test 7 15 30 31
9 From test 8 15 180 23
10 FloGard™ High Capacity | Rubberizer 15 30 22
11 From test 10 15 30 24
12 From test 11 15 180 30

Table 2. Particle removal test conditions used.

Test Insert Type Mesh No. |Particle size (um)|Flow rate{Duration| Influent
No. (GPM) | (min) conc.
(mg/L)
13 FloGard™ High 20, 30, 40,] 2000, 833, 589, 15 30 65
Capacity 60, 100 420, 250, 149
14 FloGard™ High 20, 30. 40,| 2000, 833, 589, 15 30 100
Capacity 60,100 | 420,250, 149
15 FloGard™ High 20, 30. 40,] 2000, 833, 589, 25 30 65
Capacity 60,100 | 420,250, 149
16 FloGard™ 20, 30, 40,] 2000, 833, 589, 15 30 65
60, 100 | 420,250, 149
17 FloGard™ 20, 30, 40,] 2000, 833, 589, 15 30 100
60,100 | 420,250, 149
18 FloGard™ 20, 30, 40,] 2000, 833, 589, 25 30 65
60,100 | 420,250, 149
19 FloGard™ High 20, 30, 40,1 2000, 833, 589, 25 30 65
Capacity, non-woven 60, 100 420, 250, 149
bottom
20 FloGard™ High 60,100, | 250,149, 75 25 30 65
Capacity, non-woven 200
bottom

Back to Top of Page
Results and Discussion

Figure 2 (top) shows the results of the first two series of test (3 tests each). Two insert
configurations (FloGard™ and FloGard™ High Capacity) were evaluated. Both used
aluminum silicate (Fossil Rock) sorbents. The first two tests for each insert were conducted
over a 30-minute period. The third test was conducted over a 180-minute period. The first
two tests were used to establish the removal efficiency of the unit. The third test was
performed to see if any decline in removal efficiency would occur due to saturation of the

sorbent.



The initial removal efficiency of both inserts was approximately 85% and decline slightly
during the first 60 minutes. The high capacity unit showed less decline in removal rate after
the third test, as expected. The normal capacity unit declined to approximately 60% removal
after 240 minutes, while the high capacity insert decline to 70%. The high capacity insert has
greater sorbent mass and has greater volume for litter and debris retention.

Rubberizer sorbent was also used in the high capacity insert. Rubberizer has greater specific
gravity than aluminum silicate (0.10 to 0.13 for aluminum silicate versus 0.26 for
Rubberizer). Rubberizer has less tendency to abrade than aluminum silicate sorbents. Both
have particles sizes approximately 2 to 3 mm. Sorbent pouches containing Rubberizer were
substituted in each insert in exactly the same way as aluminum silicate pouches were used.
Figure2 (middle) compares the removal efficiencies with Rubberizer and aluminum silicate.
The Rubberizer has lower initial removal efficiency, but declines less over time. After 240
minutes, the efficiency of both sorbents was approximately 70%.

Figure 2 (bottom) compares a modified screen to a normal screen using Rubberizer as
sorbents. The difference in the screen is the bottom construction. The modified screen has a
non-woven bottom composed of polypropylene mesh. The polypropylene mesh is also a
good oil and grease sorbent. It has a very fine mesh and is more subject to clogging than the
more open screen. The non-woven bottom produces higher efficiency during the initial
phases of the tests, and approximates the same removal efficiency as aluminum silicate

sorbent.

Figures 3 and 4 show the particle removal rates of FloGard™ and FloGard™ High Capacity
inserts. Sand was sieved using ASTM screens to produce the particle size groupings shown
on the horizontal axis of each graph. Sieves were chosen to select particles that were larger,
equal to and less than the nominal screen size openings. Figure 5 shows a photomicrograph
of the mesh with a millimeter ruler, and both inserts used the same size mesh. The openings
are approximately 500 mm. The elongated openings at the surface of the ruler are an artifact

of cutting the mesh.

Removal rates are consistent with the average mesh opening (500 mm). Particles much
larger(580 to 2,000 mm) were almost completely removed. Very little removal occurred
with smaller particles smaller than 420 mm. Removal rates at higher flow rates or
concentrations were slightly higher, suggesting that accumulation of particles at the screen
might be forming a “dynamic” filter. Head loss for the flows and amounts of particles
removed were not observably different from head loss without particles. More accumulation
of particles would be necessary to observe head loss.

Conclusions

The performance of these two devices is consistent with the better devices tested in our
Jaboratory (Lau, Khan and Stenstrom, 2001). The differences in performance, as measured
by these tests is small, and the selection of products could be based upon other
considerations, such as cost, durability and potential for clogging.
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Figure 2. Oil and grease removal efficiency of FloGard™ insert (tests 1-12).
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Figure 3. Particle removal efficiency of FloGard™ insert (tests 16-18).
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1. INTRODUCTION

A. EXISTING CONDITION

The site is located on the north side of Jamacha Boulevard in the
County of San Diego, currently the site consists of a vacant pre-
graded parcel (0.54Ac), relatively flat with a small slope facing
on Jamacha Blvd and Pecos Street. The overland flow path drains
southwesterly and southeasterly of the property and the total
runoff generated is 0.84CFS

B. PROPOSED CONDITION

The proposed development consist of a gas station with is
corresponding food mart, fueling station, trash enclosure and
parking areas. The proposed sheet flow drains southwesterly and
southeasterly of the property and intercepted by two grated catch
basin connected to a curb outlet which will exit to the public
curb and gutter. Total runoff generated is 2.48CFS



3. HYDROLOGY DESIGN MODELS

A. DESIGN METHODS

THE RATIONAL METHOD IS USED IN THIS HYDROLOGY STUDY; THE RATIONAL
FORMULA IS AS FOLLOWS:

Q = CIA, WHERE : Q= PEAK DISCHARGE IN CUBIC FEET/SECOND *
C = RUNOFF COEFFICIENT (DIMENSIONLESS)

I = RAINFALL INTENSITY IN INCHES/HOUR

A = TRIBUTARY DRAINAGE AREA IN ACRES

*]1 ACRE INCHES/HOUR = 1.008 CUBIC FEET/SEC

THE OVERLAND METHOD IS ALSO USED IN THIS HYDROLOGY STUDY;

THE URBAN AREAS OVERLAND FORMULA IS AS FOLLOWS:
T=[1.8(1.1-C) (L) “®)1/[s(100)]**

L LENGTH OF WATERSHED

]

C COEFFICIENT OF RUNOFF

T TIME IN MINUTES

]

S DIFFERENCE IN ELEVATION DIVIDED BY DE LENGTH OF WATERSHED

it

B. DESIGN CRITERIA

- FREQUENCY, 100 YEAR STORM.
- LAND USE PER SPECIFIC PLAN AND TENTATIVE MAP.

_ RAIN FALL INTENSITY PER COUNTY OF SAN DIEGO 2003 HYDROLOGY
DESIGN MANUAL.

C. REFERENCES

- COUNTY OF SAN DIEGO 2003, HYDROLOGY DESIGN MANUAL.

- COUNTY OF SAN DIEGO 2003 REGIONAL STANDARD DRAWING.
_ HAND BOOK OF HYDRAULICS BY BRATER & KING, SIXTH EDITION.



APPENDIX A

(4. HYDROLOGIC CALCULATIONS )



EXISTING CONDITION
San Diego lJounty Rational Hydrology Frogram
CIVILCADD/CIVILDESIGN Erngineering Software, (c)1991-2004 Version 7.4
Rarional method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 05/01/056

*ok K Kk K kK Hydrology Study Control Information **x*x*xxxxxx

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 2.900
24 hour precipitation(inches) = 5.800
P6/P24 = 50.0%

San Diego hydrology manual 'C' values used
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 1.000 to Point/Station 2.000
x+%x% INITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.350

Initial subarea total flow distance = 50.000(Ft.)
Highest elevation = 331.600(Ft.)

Lowest elevation = 330.110(Ft.)

Elevation difference = 1.490(Ft.) Slope = 2.980 %

INITIAL AREA TIME OF CCNTENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)
for the top area slope value of 2.98 %, in a develcpment type of
permanent Open Space

In Accordance With Figure 3-3

Ini-ial Area Time of Concentration = 9.38 minutes

TC = [1.8*%(1.1-C)*distance(Fr.)".5)/ (% slope” (1/3)]

TC = [1.8%(1.1-0.3500)* 100.0007.5)/(

2.9807(1/311= 5.33
Rainfall intensity (I} = 5.092(In/Hr) for a 160.0 y=ar storm
Effective runoff coefficient used for area (Q=KCIA; 1is T = 0.350
Sukbarea runoff = C.105(CFS)
To-al inicial stream arez = 0.059(AC.!

++++++++‘P++++’rP“f-?f&‘-#—*«)-f-%f#{»?‘*?ki-*-*é’f{-}-#'fr&+f‘&*'~-¢é—¢vkr+f??~
s from Point/Station 2.000 to Point/3zazion
MPROVED CHANNEL TRAVEL TIME ****

1+

3.000

oW+

Upstream point elevation = 330.110(Ft.)
Downstream point elevation = 328.900(Ft.)
Channel length thru subarea = 64 .000(Fc.)
Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 80.009
Slope or 'Z' of right crhannel bank = 80.000



Esrimated mean flow rate an midpoint of channel = 0.233(CF3)
Manning's 'N' = 0.035

Maximum depth of channel = 0.500(Ft.)

Flow(qg) thru subarea = 0.299(CFS)

Depth of flow = 0.075(Ft.:, Average velocity = 0.657(Fc/s!}
Channel flow top width = 12.078(Fc.)

Flow Velocity = 0.66(Ft/s)

Travel time = 1.62 min.

Time of concentration = 11.01 min.

Critical depth = 0.062(Ft.)

Adding area flow to channel
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.350

Rainfall intensity = 4.593(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.350 CA = 0.097

Subarea runoff = 0.340(CFS) for 0.218(Ac.)

Total runoff = 0.445 (CFS) Total area = 0.277{Ac.)

Depth of flow = 0.088(Ft.), Average velocity = 0.725(Ft/s)

Critical depth = 0.072(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
process from Point/Station 1.000 to Point/Station 4.000
*+x+* INITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[UNDISTURBED NATURAL TERRAIN ]
(permanent Open Space )

Impervious value, Al = 0.000

Sub-Area C Value = 0.350

Tnitial subarea total flow distance = 50.000(Ft.)
Highest elevation = 331.600(Ft.)

Lowest elevation = 330.650(Ft.)

Elevaticn difference = 0.950(Ft.) Slope = 1.900 3%

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 85.00 (Fr)

for the top area slope value of 1.90 3, in a development type of
permanent Open Space

In Accordance With Figure 3-3

Inirial Area Time of Concentration = 10.05 minutes

¢ = [1L.2%(1l.1-C)*discance(Fz ) .5)/(% slope” (1/3)

TC = [1.3%(1.1-0.3500)*{ 85.000".5)/{ 1.900%(1/3))= 15.05
Rainfall intensity (I) = 1.871(In/Hr) for a 100.0 ye=ar sTorm
Effective runoff coeffic r used for area (Q=KCIA) is C = 0.337%

icien
Suparea runocff = 0.053(CFS)
rea =

Total initial stream a 0.031(Ac.)

}}+++++++#+#++&+P+++++*++++++++r&*f#++++++%+++++%++ff+rff*k&F++f++—bt‘

process from Point/Station 4.000 to Point/Station 5.0
krxx IMPROVED CHANNEL TRAVEL TIME #**x*




Upstream point elevaticn = 130.650(Ft.

)
Downstream point elevazion = 327.500(Ft.)
Channel length thru subarea = 956 .000(Ft.)
Channel base width = 0.0C0(Ft.)

Slope or 'Z' of left channel bank = 80.000
Slope or 'Z' of right channel bank = 80.000
Estimated mean flow rate at midpoint of channel = 0.228(CFS)
Manning's 'N’ = 0.035
Maximum depth of channel = 0.500(Ft.)
Flow(qg) thru subarea = 0.228(CFS)
Depth of flow = 0.062(Ft.), Average velocity = 0.755(Ft/s)
Channel flow top width = 9.841(Fc.)
Flow Velocity = 0.75(Ft/s)
Travel time = 2.12 min.
Time of concentration = 12.17 min.
Critical depth = 0.055(Ft.)
Adding area flow to channel
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

{UNDISTURBED NATURAL TERRAIN 1
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.350

Rainfall intensity = 4.305(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.350 CA = 0.083

Subarea runoff = 0.304 (CFs) for 0.206(Ac.)

Total runoff = 0.357(CFS) Total area = 0.237(Ac.)
Depth of flow = 0.073(Ft.), Average velocity = 0.844 (Ft/s)
Critical depth = 0.066(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 6.000 to Point/Station 7.000
*xx* INITIAL AREA EVALUATION **x**

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.00C

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.350

Initial subarea total flow distance = 50.000(Fz.)
Highest elevation = 330.700(Fc.)

Lowest elevation = 329.900(Fc.)

Elevation difference = 0.800(Ft.) Slope = 1.600 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 85.00 (Fc)

for the top area slope value of 1.60 %, in a dsvelopment Iyp= of
permarent Open Space

In Accordance With Figure 3-3

Initial Area Time of Concentration = 10.64 minutes

TC = [1.8*(1.1—C)*distance(Ft.)“S)/(% slope”™ (1/3)]

TC = [1.8%(1.1-0.3500)*( 85.000°.5)/( 1.6007(1/3)]= 10.6%
rRainfall intensity (I) = 1.694(In/Hr) for a 100.0 year szIorm
Ef fective runoff coefficient used for area (Q=KCIA) is C = 0.350
Subarea runoff = 0.046 (CFS)

Total initial stream area = 0.028(Ac.)

End of computations, rotal study area = 0.542 (Ac.)



PROPOSED CONDITION

San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2004 Version 7.4

Rational method hydrology program based on
San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 05/01/06

Thkk AKX KKK Hydrology Study Control Information ******x%kkx

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 2.300
24 hour precipitation(inches) = 4.600
P6/P24 = 50.0%

San Diego hydrology manual 'C' values used
FTOURSr e RESEEEE EE SR EE S S S SRS A A AR S S
Process from Point/Station 1.000 to Point/Station 2.000
*%%%* TNITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[COMMERCIAL area type 1
(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

Initial subarea total flow distance = 50.000(Ft.)
Highest elevation = 331.300(Ft.)

Lowest elevation = 330.300(Ft.)

Elevation difference = 1.000(Ft.) Slope = 2.000 %

Top of Initial Area Slope adjusted by User to 0.500 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 50.00 (Ft)

for the top area slope value of 0.50 %, in a development type of
General Commercial

In Accordance With Figure 3-3

Tnitial Area Time of Concentration = 4.49 minutes

TC = [1.8+%(1.1-C)*distance(Ft.)".5)/(% slope™(1/3)]

TC = [1.8%(1.1-0.8200)*( 50.000%.5)/¢{ 0.5007(1/3)]1= 4.49
Rainfall intensity (I) = 6.495(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.820
Subarea runoff = 0.245(CFS)

Total initial stream area = 0.046 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 2.000 to Point/Station 3.000
** %% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 330.300(Ft.)
Downstream point elevation = 329.780(Ft.)
Channel length thru subarea = 94.330(Ft.)

Channel base width = 0.000(Ft.)



Slope or 'Z' of left channel bank = 80.000
Slope or 'Z' of right channel bank = 80.000

Estimated mean flow rate at midpoint of channel = 0.579(CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 0.500(Ft.)

Flow(qg) thru subarea = 0.579(CFS)

Depth of flow = 0.089(Ft.), Average velocity = 0.921(Ft/s)
Channel flow top width = 14.185(Ft.)

Flow Velocity = 0.92(Ft/s)

Travel time = 1.71 min.

Time of concentration = 6.20 min.

Critical depth = 0.080(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]

(General Commercial )

Impervious value, Al = 0.850

Sub-Area C Value = 0.820

Rainfall intensity = 5.277(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(0=KCIA) is C = 0.820 CA = 0.155

Subarea runoff = 0.573(CFS) for 0.143(Ac.)

Total runoff = 0.818(CFS) Total area = 0.189(Ac.)
Depth of flow = 0.101(Ft.), Average velocity = 1.004 (Ft/s)

0.092(Ft.)

Critical depth

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 3.000 to Point/Station 4.000
*+x* DIPEFLOW TRAVEL TIME (User Specified size) ****

Upstream point/station elevation = 327.780(Ft.)
Downstream point/station elevation = 327.020(Ft.)
Pipe length = 24.68(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 0.818(CFS)
Given pipe size = 6.00(In.)

calculated individual pipe flow = 0.818(CFS)
Normal flow depth in pipe = 4.17(In.)

Flow top width inside pipe = 5.52(In.)

Critical Depth = 5.37(In.)

Pipe flow velocity = 5.61(Ft/s)

Travel time through pipe = 0.07 min.

Time of concentration (TC) = 6.27 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 3.000 to Point/Station 4.000
***x* SUBAREA FLOW ADDITION ***x*

Decimal fraction soil group A = 0.000

Decimal fraction soil group B 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000
[COMMERCIAL area type ]
(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

Time of concentration = 6.27 min.

Rainfall intensity = 5.237(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

i



(Q=KC1IA) is C = 0.820 CA = 0.206 )
Subarea runoff = 0.260(CFS) for 0.062(Ac.)
Total runoff = 1.078 (CFS) Total area = 0.251(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 4.000 to Point/Station 5.000
**** TMPROVED CHANNEL TRAVEL TIME ****

Covered channel

Upstream point elevation = 327.020(Ft.)
Downstream point elevation = 326.780 (Ft.)
Channel length thru subarea = 12.000(Ft.)
Channel base width = 3.000(Ft.)

Slope or 'z' of left channel bank = 100.000
Slope or 'Z' of right channel bank = 100.000

Estimated mean flow rate at midpoint of channel = 1.078(CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 0.250(Ft.)

Flow(g) thru subarea = 1.078 (CFS)

Depth of flow = 0.068(Ft.), Average velocity = 1.636(Ft/s)
Cchannel flow top width = 16.508 (Ft.)

Flow Velocity = 1.64(Ft/s)

Travel time = 0.12 min.

Time of concentration = 6.39 min.

Critical depth = 0.080(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type 1
(General Commercial )

Impervious value, Al = 0.850

Sub-Area C Value = 0.820

The area added to the existing stream causes a

a lower flow rate of Q = 1.064 (CFS)

therefore the upstream flow rate of Q = 1.078 (CFS) is being used
Rainfall intensity = 5.172(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.820 CA = 0.206

Subarea runoff = 0.000(CFS) for 0.000(Ac.)

Total runoff = 1.078(CFS) Total area = 0.251(Ac.)

Depth of flow = 0.068(Ft.), Average velocity = 1.636(Ft/s)
Critical depth = 0.080(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 1.000 to Point/Station 6.000
*%%x* INITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]
(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

Initial subarea total flow distance = 50.000(Ft.)
Highest elevation = 331.300(Ft.)
Lowest elevation = 330.310(Ft.)

Elevation difference = 0.990(Ft.) Slope = 1.980 %



Top of Initial Area Slope adjusted by User to 0.500 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 50.00 (Ft)

for the top area slope value of 0.50 %, in a development type of
General Commercial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 4.49 minutes

TC = [1.8%(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]

TC = [1.8*%(1.1-0.8200)*( 50.000".5)/( 0.500%(1/3)1= 4.49
Rainfall intensity (I) = 6.495(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.820
Subarea runoff = 0.234(CFS)

Total initial stream area = 0.044 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 6.000 to Point/Station 7.000
**%% TMPROVED CHANNEL TRAVEL TIME ***%*

Upstream point elevation = 330.310(Ft.)

Downstream point elevation = 329.800(Ft.)

Channel length thru subarea = 80.000(Ft.)

Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 80.000

Slope or 'Z' of right channel bank = 80.000

Estimated mean flow rate at midpoint of channel = 0.502 (CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 0.500(Ft.)

Flow(g) thru subarea = 0.502 (CFS)

Depth of flow = 0.082(Ft.), Average velocity = 0.938(Ft/s)
Channel flow top width = 13.080(Ft.)

Flow Velocity = 0.94(Ft/s)

Travel time = 1.42 min.

Time of concentration = 5.91 min.

Critical depth = 0.075(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]
(General Commercial )

Impervious value, Al = 0.850

Sub-Area C Value = 0.820

Rainfall intensity = 5.440(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.820 CA = 0.129

Subarea runoff = 0.466 (CFS) for 0.113(Ac.)

Total runoff = 0.700(CFS) Total area = 0.157 (Ac.)
Depth of flow = 0.093(Ft.), Average velocity = 1.020(Ft/s)
Critical depth = 0.086(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
process from Point/Station 7.000 to Point/Station 8.000
*xx* DPIPEFLOW TRAVEL TIME (User specified size) ****x

Upstream point/station elevation = 327.050(Ft.)
Downstream point/station elevation = 325.750(Ft.)
Pipe length = 19.54(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 0.700 (CFS)
Given pipe size = 6.00(In.)



Calculated individual pipe flow = 0.700 (CFS)

Normal flow depth in pipe = 2.94(In.)
Flow top width inside pipe = 6.00(In.)
Critical Depth = 5.07(In.)

Pipe flow velocity = 7.31(Ft/s)
Travel time through pipe = 0.04 min.
Time of concentration (TC) = 5.96 min.

FTTTTTTRRReear e TR DR LR L L SRS LSS S S SRS S S A R
Process from Point/Station 7.000 to Point/Station 8.000
**** SUBAREA FLOW ADDITION ****

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]

(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

Time of concentration = 5.96 min.

Rainfall intensity = 5.414 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.820 CA = 0.187

Subarea runoff = 0.312(CFs) for 0.071(Ac.)

Total runoff = 1.012(CFS) Total area = 0.228(Ac.)

TSRS SR P R PR RS S S S S AR S S S S S S AR
Process from Point/Station 8.000 to Point/Station 9.000
*x%*% IMPROVED CHANNEL TRAVEL TIME ****

Covered channel

Upstream point elevation = 325.750 (Ft.)
Downstream point elevation = 325.510(Ft.)
Channel length thru subarea = 12.000(Ft.)
Channel base width = 3.000(Ft.)

Slope or 'Z' of left channel bank = 100.000
Slope or 'Z' of right channel bank = 100.000

Estimated mean flow rate at midpoint of channel = 1.012(CFS)
Manning's 'N'’ = 0.015

Maximum depth of channel = 0.208(Ft.)

Flow(g) thru subarea = 1.012(CFS)

Depth of flow = 0.066(Ft.), Average velocity = 1.610(Ft/s)
Channel flow top width = 16.139(Ft.)

Flow Velocity = 1.61(Ft/s)

Travel time = 0.12 min:

Time of concentration = 6.08 min.

Critical depth = 0.078(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]

(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

The area added to the existing stream causes a

a lower flow rate of Q = 0.999 (CFS)

therefore the upstream flow rate of Q = 1.012(CFS) is being used
Rainfall intensity = 5.342(In/Hr) for a 100.0 year storm



Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.820 CA = 0.187

Subarea runoff = 0.000(CFS) for 0.000(Ac.)

Total runoff = 1.012(CFS) Total area = 0.228(Ac.)
Depth of flow = 0.066(Ft.), Average velocity = 1.610(Ft/s)
Critical depth = 0.078(Ft.)

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++*++++
Process from Point/Station 7.000 to Point/Station 12.000
*%%% INITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]
(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

Initial subarea total flow distance = 65.000(Ft.)
Highest elevation = 329.800(Ft.)

Lowest elevation = 326.300(Ft.)

Elevation difference = 3.500(Ft.) Slope = 5.385 %

Top of Initial Area Slope adjusted by User to 5.300 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 90.00 (Ft)

for the top area slope value of 5.30 %, in a development type of
General Commercial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 2.74 wminutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]

TC = [1.8*(1.1-0.8200)*( 90.000".5)/( 5.3007(1/3) 1= 2.74
Rainfall intensity (I) = 8.927(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.820
Subarea runoff = 0.315(CFS)

Total initial stream area = 0.043 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 10.000 to Point/Station 11.000
*+%*% TINITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]
(General Commercial )

Impervious value, Ai = 0.850

Sub-Area C Value = 0.820

Initial subarea total flow distance = 28.860(Ft.)
Highest elevation = 330.200(Ft.)

Lowest elevation = 329.910(Ft.)

Elevation difference = 0.290(Ft.) Slope = 1.005 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 60.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
General Commercial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 3.90 minutes

TC = [1.8%(1.1-C)*distance(Ft.)".5)/(% slope™ (1/3)]

TC [1.8*(1.1—0.8200)*( 60.000".5)/( 1.000%(1/3)1= 3.90



Rainfall intensity (I) = 7.109(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.820
Subarea runoff = 0.076 (CFS)

Total initial stream area = 0.013 (Ac.)

End of computations, total study area = 0.535 (Ac.)
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(5. TABLES AND CHARTS)



Average Values of Roughness Coefficient (Manning's n)

Type of Waterway

1. Closed Conduits (1)

Steel (not lined)

Cast Iron

Aluminum

Corrugated Metal (not lined) '

Corrugated Metal (2) (smooth asphalt quarterlining)
Corrugated Metal (2) (smooth asphalt half lining)

Corrugated Metal (smooth asphalt full lining)
Concrete RCP

Clay (sewer)

Asbestos Cement= PV
Drain Tile (terra cotta)
Cast-in-place Pipe
Reinforced Concrete BoXx

2. Open Channels (1)

a. Unlined
Clay Loam
Sand

b. Revetted
Gravel
Rock
Pipe and Wire
Sacked Concrete

c. Lined
Concrete (poured)
Air, Blown Mortar (3)
Asphaltic Concrete or Bituminous Plant Mix

d. Vegetated (S)
Grass lined, maintained
Grass and Weeds

Grass lined with concrete low flow channel
5. Pavement and Gu:iters (1)

Concrete .
Bituminous (plant-mixed)

Roughness
Coefficient (n)

OOOOOOOOOO.
. o .

—

~N

.023
.020

o o

030
.040
.025
.025

OO0 0O

014
.016
.018

[eNeNe)

.035
.045
.032

0.015
0.016

APPENDIX XVI A



T
2.50% slo
2.0 pe

30

o

20

WATERCOURSE DISTANCE IN FEET
OVERLAND FLOW TIME IN MINUTES

=095
C = 10
0
EXAMPLE:
Given: Watercourse Distance (D) = 70 Feet
Slope (s) =1.3% _18(1.1-0)'0
Runoff Coefficient (C) = 0.41 T

N
Overland Flow Time (T) = 9.5 Minutes Vs

SOURCE: Airport Drainage, Federal Aviation Administration, 1965

F1GURE

Rational Formula - Overland Time of Flow Nomograph
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D = depth of water

— dhaste

Table 7-14. \’nlucs_! of K’ for Circular C‘hanncls in the Formula

d = diamcter of cbannel

altr

.05

.08 | .09

riO=O

SR .

.°‘

+.002221.
0225
0634 1.
.1218 |.
1929 |.

271
350

422
ATT
498

.00604:.00775
.0327 |.0366
.0793 1.0849
1420 |.1490
.2160 |.2238

295 |.303
373 |.380
441|447
488 |.491
480 |.483

adbbe



APPENDIX C

(6. HYDROLOGY MAP)
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ATTACHMENT G

OPERATION AND MAINTENANCE PROGRAM FOR
TREATMENT BMP
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ATTACHMENT H

CERTIFICATION SHEET

This Stormwater Management Plan has been prepared under the direction of the following
Registered Civil Engineer. The Registered Civil Engineer attests to the technical information
contained herein and the engineering data upon which recommendations, conclusions, and

decisions are based.

L

AR 7% . ‘ / .
S ( i)/>~ 07
HOSSEIN ZOMORRODI : DATE

REGISTERED CIVIL ENGINEER






